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1 PREFACE

2 The remedial investigation/feasibility study (RI/FS) process
3 represents the methodology that the Superfund program has
4 established for characterizing the nature and extent of risks posed
5 by uncontrolled hazardous waste sites and for evaluating potential
6 remedial options. This approach should be viewed as a dynamic,
7 flexible process that can and should be tailored to specific
8 circumstances of individual sites: it is not a rigid step-by-step
9 approach that must be conducted identically at every site. The

10 project manager's central responsibility is to determine how best
S1I to use the flexibility built into the process to conduct an efficient
12 and effective RI/FS that achieves high quality results in a timely
13 and cost-effective manner. A significant challenge project
14 managers face in effectively managing an RI/FS is the inherent
15 uncertainties associated with the remediation of uncontrolled
16 hazardous waste sites. These uncertainties can be numerous,
17 ranging from potential unknowns regarding site hydrogeology and
18 the actual extent of contamination, to the performance of treatment
19 and engineering controls being considered as part of the remedial
20 strategy. While these uncertainties foster a natural desire to want
21 to know more, this desire competes with the Superfund program's
22 mandate to perform cleanups within designated schedules.

23 The objective of the RI/FS process is not the unobtainable goal of
24 removing all uncertainty, but rather to gather information
25 sufficient to support an informed risk management decision
26 regarding which remedy appears most appropriate for a given site.
27 The appropriate level of analysis to meet this objective can only be
28 reached through constant strategic thinking and careful planning
29 concerning the essential data needed to reach a remedy selection
30 decision. As hypotheses are tested and either rejected or
31 confirmed, adjustments or choices as to the appropriate course for
32 further investigations and analyses are required. These choices,
33 like the remedy selection itself involve the balancing of a wide
34 variety offactors and the exercise of best professional judgment.

35 Source: EPA/540/G-89/004, Guidance for Conducting
36 Remedial Investigations and Feasibility Studies under
37 CERCLA, (Interim Final), OSWER 9355.3-01.
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EXECUTIVE SUMMARY

2 This remedial investigation/feasibility study (RL/FS) work plan supports the Comprehensive

3 Environmental Response, Compensation, and Liability Act of 1980' (CERCLA) RI/FS activities

4 for the 200-SW- I Nonradioactive Landfills and Dumps Group Operable Unit (OU) and

5 200-SW-2 Radioactive Landfills and Dumps Group OU. This RUFS work plan also integrates

6 the Resource Conservation and Recovery Act ?f 19762 (RCRA) treatment, storage, and/or

7 disposal (TSD) unit landfill-closure requirements for specific sites within the OUs. The process

8 outlined in the RI/FS work plan follows the CERCLA format with modifications, as appropriate,

9 to concurrently satisfy RCRA requirements. The application of these processes in the 200 Areas

10 is described in DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study

II Implementation Plan - Environmental Restoration Program (Implementation Plan)3 .

12 This work plan has been prepared to satisfy Tri-Party Agreement Milestone M-013-028, "Submit

13 a revised work planfor 200-SW-1 and 200-SW-I OUs to Ecology to identify likely response

14 scenarios and potentially applicable technologies, identify the need fr treatability study

15 investigations and include sampling and analysis plans (due September 30, 2007)."

16 Scope -- The scope of this work plan primarily is concerned with 26 solid-waste landfills that are

17 located on the Hanford Site Central Plateau (12 landfills are in the 200 West Area, 12 landfills

18 are in the 200 East Area, and 2 landfills are in the 600 Area). Collectively, these landfills have

19 received nearly 500,000 m3 of a heterogeneous mixture of solid waste during various operating

20 periods that began in the mid-1940s. All waste included within the scope of the 200-SW- I and

21 200-SW-2 OUs has been buried in unlined trenches that were designed and constructed to

22 varying lengths, widths, and depths. These landfills cover a cumulative area of nearly 300 ha

23 (740 ac), and the cumulative length of burial trenches exceeds 80 km (50 mi). The quantity and

24 quality of burial records and/or relevant historical information varies greatly; information

25 generally is sparse for the earlier years and more substantive for waste buried after the late

Comprehensive Environmental Response, Compensation, mnd Liability Act of 1980.42 USC 9601. el seq.

2 Resource Conservation and Recovery Act of 1976. 42 U SC 6901, et seq.

DOE/RL-98-28. 1999. 200 Areas Remedial Investigation/Feasibiliy Study imp;ementation Plan - E i ironmental
Restoration Program, Rev. 0. U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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1 1960s. About 60 percent of the waste buried in these landfills was from the Hanford Site

2 200 Areas processing facilities: some waste came from the 100 and 300 Areas, and a smaller

3 fraction came from other Hanford Site areas and from various off-site generators. The waste

4 form, waste packaging, and in-trench waste emplacement varied over time. Certain landfills

5 were dedicated to smaller waste items, while some landfills were dedicated to large/industrial

6 equipment, and others received primarily construction and/or demolition-related waste.

7

8 Work Plait History - An earlier version of this RI/FS work plan (DOE/RL-2004-60,

9 200-SW-1 Nonradioactive Landfills and Dumps Group Operable Unit and

10 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit Remedial Investigation/

I I Feasibility Study Work Plan, Draft A) 4 was developed and transmitted by the U.S. Department of

12 Energy (DOE), Richland Operations Office (RL) to the Washington State Department of

13 Ecology (Ecology) in December 2004. In early 2005, RL and Ecology participated in a series of

14 facilitated workshops to achieve better alignment of the parties' interests and objectives. These

15 workshops resulted in a path forward, as documented in Ecology and DOE, 2005, 200-SW-I and

16 200-SW-2 Collaborative Workshops, Agreement Completion Matrix, and Supporting

17 Documentation. Final Product. Among other initiatives, the parties agreed to conduct remedial

18 characterization in a phased manner and to suspend revision of the Draft A edition of the

19 RI/FS work plan while the first phase of remedial characterization was completed. The parties

20 then participated in a collaborative data quality objectives process as described in D&D-27257,

*DOE/RL-2004-60. 2004. 200-SW-I Nonradioactii'e Landfills and Dumps Group Operable Unit and 200-SW-2
Radioactive Landfills and Dumps Group Operable Unit Remedial hinestigation/Feasibility Study Work Plan.
Draft A. U.S. Department of Energy, Richland Operations Office. Richland. Washington.

Ecology and DOE, 2005, 200-SW- I and 200-SW-2 Collaborative Workshops, Agreement, Completion Matrix, and
Supporting Documentation, Final Product, (Correspondence Control No. 0064527), Washington State Department
of Ecology and U.S. Department of Energy. Richland Operations Office, Richland, Washington, April 18.
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1 Data Quality Objectives Summary Report for Nonintrusive Characterization of Bin 3A and

2 Bin 3B Waste Sites in the 200-SW-1 and 200-SW-1 Operable Unit6 , and issued sampling

3 instructions as described in D&D-28283, Sampling and Analysis Instruction for Nonintrusive

4 Characterization of Bin 3A and Bin 3B Waste Sites in the 200-SW-2 Operable Unit. This first

5 phase (Phase I-A) of characterization has been completed. The Phase I-A scope involved an

6 extensive review, collection, reporting, and organization of the historical information (including

7 hundreds of technical reports and over 147,000 burial records) as well as the completion of an

8 extensive suite of surface geophysical surveys, passive organic-vapor surveys, and

9 surface-radiation surveys. The results from the Phase I-A sampling were used to update the OU

10 conceptual site models (CSM).

11 New Agreement on a Multi-Phased Remedial Investigation Approach -- Based on information

12 gained from the Phase I-A characterization, an additional data quality objectives process was

13 initiated in 2006. Because of the complexity in scope and issues associated with the 200-SW-1

14 and 200-SW-2 OUs, alignment meetings were held with Ecology and RL, resulting in another

15 collaborative agreement (CCN 0073214, Path Forward - 200-SW-1/2 RI/FS Work Plan

16 Development, May 15, 20078) between RL and Ecology. This 2007 agreement embraced the

17 concept that the RI/FS work plan and RI/FS approach should be structured in a manner that

18 further implements a phased approach. Accordingly, this agreed-upon approach now involves

19 multiple phases of characterization and future revisions to this RI/FS work plan and/or sampling

20 and analysis plan after substantive portions of the next phase(s) of remedial investigation are

21 completed.

22 Next Phase of Remedial Investigation (Phase I-B) -- This version of the RI/FS work plan is

23 primarily focused on the next phase of characterization (hereinafter called Phase I-B). The

24 Phase I-B remedial investigation consists of both nonintrusive and intrusive characterization.

6 D&D-27257, 2006, Data Quality Objectives Summary Report for Nonintrusive Characterization of Bin 3A and
Bin 3B Waste Sites in the 200-SlW-2 Operable Unit, Rev. 0 Reissue, Fluor Hanford, Inc., Richland, Washington.

D&D-28283, 2006, Sampling and Analysis Instruction for Nonintrusive Characterization of Bin 3A and Bin 3B
Waste Sites in the 200-SW-2 Operable Unit. Rev. 0 Reissue, Fluor Hanford, Inc.. Richland. Washington.

CCN 0073214, 2007, Path Forward - 200-SW-1/2 RI/FS Work Plan Development, May 15, 2007. (agreement
signed by Matthew S. McCormick, U.S. Department of Energy, Richland Operations Office, and John B. Price.
Washington State Department of Ecology, Kennewick, Washington), at Richland, Washington.
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1 The Phase I-B investigations allow for the collection of essential data and information that are

2 needed for focusing the more costly vadose-zone soil sampling activities planned for Phases II

3 and III. Phase II characterization activities will be defined in a future version of this RI/FS work

4 plan and sampling and analysis plan, and will consist of focused intrusive investigations of the

5 targeted items/locations resulting from characterization of Phase I-A and Phase I-B. It is

6 assumed that additional characterization beyond Phase II (i.e., Phase III) will be required,

7 stemming from the information and data as well as the results of modeling that will evaluate the

8 human-health and ecological risk and migration to groundwater following the CERCLA RI/FS

9 process. Scope in Phase III also may be needed to address areas that require particular caution to

10 worker safety concerns (e.g., landfills, trenches containing elevated levels of plutonium).

11 The Phase I-B remedial investigation scope, as presented in this RI/FS work plan, includes the

12 following activities:

13 * Accelerated Closure of 200-SW-1 Landfills - Closure plans have been written for the

14 only two sites currently remaining in the 200-SW-1 OU (i.e., the Nonradioactive

15 Dangerous Waste Landfill and the 600 Area Central Landfill). However, both of these

16 closure plans are out of date. This RI/FS work plan includes activities to rewrite/reissue

17 the plans for regulatory agency review/comment and approval. This RI/FS work plan

18 describes a path forward that supports accelerated landfill-closure decisions and the

19 integration of barrier designs for these two landfills.

20 * Early Closure of Unused Landfill Areas - Three of the seven RCRA TSD unit landfills in

21 the 200-SW-2 OU (i.e., 218-W-4C, 218-E-10, and 218-E-12B Landfills) contain large

22 areas that once were intended for buried waste but that are believed never to have been

23 used. Collectively, these three areas account for over 40 ha (100 ac), or roughly

24 15 percent of the overall footprint of 200-SW-2 OU landfills. This RI/FS work plan

25 outlines activities for gathering and presenting the necessary historical records and

26 performing field activities to possibly support early decisions pursuant to

27 Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action
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I Plan, Section 6.3.3, Procedural Closure.9 This process, if successful, should eliminate

2 the need for allocating additional RI/FS resources to these areas.

3 * Surface Geophysical Investigations - Geophysical investigation methods

4 (e.g., ground-penetrating radar, electromagnetic-induction, and total magnetic-field

5 techniques) will be deployed to locate a variety of features including burial trench

6 ends/edges and centerlines, location of buried waste or other significant

7 features/anomalies, differentiation of waste types, and depth of soil cover. These

8 investigation methods have been applied successfully to 13 of the 17 older landfills that

9 generally lacked detailed burial records. Application of these methods to the 21 8-W-4A,

10 218-E-2, 218-E-4, and 218-E-9 Landfills will complete the geophysical-survey coverage

11 for the entire suite of 17 past-practice landfills in the 200-SW-2 OU.

12 * Passive Organic-Vapor Sampling - Passive organic soil-vapor surveys will be performed

13 to screen for the presence of buried volatile organic compounds. Results will be used to

14 determine the locations of waste packages that may contain liquid organics and have

G15 breached their containment. Results from this nonintrusive sampling also will help

16 determine locations for the more active soil-vapor sampling during the future Phase II

17 intrusive sampling. This RI/FS work plan targets 293 specific locations for Phase I-B

18 passive organic-vapor sampling. Most (207) sample locations are based on targeting

19 23 areas where volatile organic compounds were detected at a single location during the

20 earlier (Phase I-A) passive soil-vapor surveys that were performed in the TSD unit

21 landfills. The other individual sampling locations (86 total) are based on where buried

22 metallic objects were identified during geophysical investigations that were conducted

23 during the Phase I-A characterization.

24 * Intrusive Geophysical Investigations - Down-hole geophysical surveys will be performed

25 using spectral-gamma and neutron-moisture logging systems. The spectral-gamma

26 system can provide cost-effective information on the vertical and lateral distribution of

27 gamma-emitting radionuclides. The neutron-moisture logging system will be used to

Ecology. EPA, and DOE, 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan,
Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy,
Olympia, Washington.
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I measure continuous vertical moisture in the vadose zone. Information from both logging

2 systems will aid in geological interpretation of the subsurface stratigraphy and potential

3 contaminant migration. The spectral-gamma and neutron-moisture logging systems will

4 be deployed in existing accessible wells that are located near the 200-SW-2 OU landfill

5 sites as well as in newly created, small-diameter direct-push technique holes that are

6 targeted for installation near centers of each of the 24 200-SW-2 OU landfills. The target

7 locations for direct pushes will be between trenches, so that the buried waste is not

8 directly penetrated. Information resulting from these investigations will support

9 refinement of the sites' CSMs and help to more effectively target the depths of future

10 (Phase II and/or Phase III) and more costly soil sampling and analyses.

11 Remote Inspection of Potentially Unused Caissons - Based on historical records, up to

12 four caissons in the 218-W-4A Landfill and one caisson in the 218-W-4B Landfill may

13 be empty. Phase I-B investigation activities will include surveys to locate these buried

14 caissons, assessing methods for remote access, and deployment of radiation

15 detection/monitoring and remote-visualization methods for assessing caisson contents.

16 While Hanford Site drawings do include coordinates for potential caisson locations, the

17 location of many of the caissons not evident from the ground surface and the burial

18 records for actual caisson contents (if any) have not been located.

19 * Treatability Investigations - Treatability and other focused investigations will be

20 conducted during Phase I-B (and future remedial investigation phases) to fill data gaps

21 with information, to reduce uncertainties and to support better decision making and more

22 cost-effective site remediation. The current listing of subjects that warrant focused

23 investigations includes the location of large burial boxes and the potential for surface

24 subsidence; cost of waste retrieval versus barrier construction; caisson characterization

25 and remedial techniques; retrieval of spent fuel; assessment of acid-soaked material

26 trenches; vadose-zone characterization and monitoring techniques; waste-trench

27 compaction methods; in situ detection of transuranics; and soil-vacuum removal methods.

28 Coordination with other Groundwater Operable Units -- The groundwater OUs related to this

29 RI/FS work plan are primarily the 200-ZP-I and 200-BP-5 Groundwater OUs, and (to a lesser

30 extent) the 200-PO-1 and 200-UP-I Groundwater OUs. The scope of this RI/FS work plan does
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1 not include groundwater sampling; however, the integration of source, vadose zone, and
2 groundwater information/data and field activities is recognized, and will be performed

3 throughout the life cycle of this project.

4 Coordination with other Waste Retrieval Projects -- The 200-SW-I and 200-SW-2 OUs project

5 team also acknowledges the importance of exchanging technical information and lessons learned
6 with other related projects at the Hanford Site and at other DOE sites. Such local projects
7 include those supporting Ecology et al., 1989a, Hanford Federal Facility Agreement and
8 Consent Order0 , Milestone M-091-40 for the retrieval of post-1970 transuranic waste in the
9 200 West and 200 East Area landfills, the retrieval of buried waste from 100 Area and 300 Area

10 landfills, and the upcoming remediation activities at the 618-10 and 618-11 Burial Ground sites.

11 No Presumed Remedies -- This work plan does not presume a remedy for the 200-SW-2 OU
12 landfills. The CERCLA RI/FS process will be followed, and data/information will be gathered
13 to support the evaluation of multiple remedial measures. In accordance with the agreements
14 reached between RL and Ecology in 2005 and 2007, the likely response scenarios to be
5 considered for these landfills will include the following:

16 0 Excavation, treatment (as necessary), and disposal of waste from within individual burial
17 grounds

18 * Excavation, treatment (as necessary), and disposal of waste from selected sections of
19 individual burial grounds

20 . Capping of individual burial grounds

21 * In situ treatment (e.g., vitrification or grouting) of portions of individual burial grounds

22 * Some combination of the above

23 & No action, with continued monitoring.

' Ecology. EPA, and DOE, 1989a, Hanford Federal Facility Agreement and Consent Order, 2 vols., Washington
State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy. Olympia,
Washington, as amended.
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1 Organization of this Document -- The enclosed RI/FS work plan is organized as follows:

2 . Chapter 1.0, Introduction, presents the RI/FS work plan scope and objectives, and

3 project assumptions.

4 * Chapter 2.0, Background and Setting, presents the physical setting for the 200-SW-1

5 and 200-SW-2 OUs, including information on geology and groundwater. This chapter

6 also provides detailed descriptions of each of the 26 landfills within the scope of this

7 work plan.

8 0 Chapter 3.0, Initial Evaluation of Landfills, presents known and suspected

9 contamination for the in-scope landfills, the preliminary CSMs for each landfill group (or

10 "bin"), information on groundwater monitoring, potential impacts to human health and

11 the environment, and the contaminants of potential concern.

12 * Chapter 4.0, Work Plan Approach and Rationale, presents a summary of the data

13 quality objectives process, the characterization approach for each bin (or grouping of

14 waste sites), and a description of the phased characterization approach.

15 . Chapter 5.0, Remedial Investigation/Feasibility Study Process, presents a summary of

16 the regulatory paths forward for the 200-SW-1 and 200-SW-2 OUs, a discussion of

17 treatability investigations, a summary of cost-estimating processes that will be used in the

18 feasibility study, and a description of the proposed plan and RCRA permit-modification

19 process and the post-record-of-decision activities.

20 . Chapter 6.0, Project Schedule, presents a schedule for completion of the 200-SW-2 OU

21 RI/FS process (including TSD closure/postclosure care), as well as a schedule for closure

22 activities associated with the 200-SW-I OU landfills.

23 . Chapter 7.0, References, provides the complete citation of documents referenced in this

24 RI/FS work plan.

25 * Appendix A, Sampling and Analysis Plan for the 200-SW-2 Operable Unit Landfills

26 (Phase I-B)
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1 0 Appendix B, Summary Descriptions and Figures of Waste Sites in the 200-SW-I and

2 200-SW-2 Nonradioactive and Radioactive Landfills and Dumps Operable Units

3 * Appendix C, Collaborative-Negotiations Completion Matrix Status

4 . Appendix D, Data Collected to Support Characterization of Landfills in the

5 200-SW-2 Operable Unit

6 * Appendix E, Initial Conceptual Site Models for the 200-SW-2 Operable Unit Landfills.

7 Readers of this document should find it helpful to first spend a few minutes reviewing the figures

8 located in the main body of the document, and then review the CSMs in Appendix E to gain

9 some initial familiarity with the six groupings (or "bins") that have been developed for the

10 200-SW-2 OU landfills. Appendix E also includes CSM descriptions and site-specific graphics

11 for each of the 24 landfills.
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1 GLOSSARY

2 Contact-Handled Waste - Packaged waste whose external surface dose rate does not exceed
3 200 mrem/h and does not create a high radiation area (>100 mrem/h at 30 cm). A few waste
4 burials (-2 dozen) are designated as contact handled but have dose rates higher that 200 mrem/h.
5 This may be caused by errors in the burial records.

6 Dangerous Waste - Solid waste designated in WAC 173-303-070 through WAC 173-303-100"
7 as dangerous or extremely hazardous waste, or mixed waste. Wastes disposed of before
8 August 19, 1987, are not designated as dangerous waste per the Washington Administrative
9 Code, regardless of their current regulatory status.

10 Disposal - As used in this document, placement of waste with no intent of future retrieval;
11 statutory or regulatory definitions may differ.

12 Dump - As used in this document, a dump is a disposal area not pre-planned, designed, and
13 constructed as a solid waste disposal facility, but rather a disposal area in which refuse has been
14 buried. (Such "dump" sites (or suspected dump sites) that once were included in the 200-SW-1
15 and 200-SW-2 Operable Units for remedial investigation (RI) now reside within the
16 200-MG-1 Operable Unit.)

17 Hazardous Waste - Solid waste that contains chemically hazardous constituents regulated
8 under Subtitle C of the Resource Conservation and Recovery Act of1976 (RCRA) 12 , as

19 amended (40 CFR 261, "Identification and Listing of Hazardous Waste"' 3 ), and regulated as a
20 hazardous waste and/or mixed waste by the U.S. Environmental Protection Agency. Also may
21 include solid waste designated by Washington State as dangerous waste. Hazardous constituents
22 were not regulated until August 19, 1987, and they are not designated as hazardous waste unless
23 they were disposed of after that date.

24 Landfill - A landfill is a disposal area designated for permanent burial of solid waste. Landfills,
25 as described in this document, are planned, designed, and constructed in a manner intended to
26 minimize effects on the environment. Refuse typically is compacted and covered with soil in
27 landfills. Under today's regulations, landfills must be constructed with liners and leachate
28 collection systems and must meet other standards.

29 Low-Level (Radioactive) Waste - Radioactive waste that is not high-level waste, spent nuclear
30 fuel, TRU waste, byproduct material (as defined in Section 1 e(2) of the Atomic Energy Act of
31 1954,14 as amended), or naturally occurring radioactive material.

"WAC 173-303-070 through 173-303-100, "Dangerous Waste Regulations," "Designation of Dangerous Waste,"
Washington Administrative Code, as amended, Washington State Department of Ecology, Olympia, Washington.

"Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

"40 CFR 261, "Identification and Listing of Hazardous Waste," Title 40, Code ofFederal Regulations, Part 261.

"Atomic Energy Act of 1954, 42 USC 2011, et seq.
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1 Mixed Low-Level Waste - Waste that meets the definition of low-level waste, and that also
2 contains a hazardous component subject to the Resource Conservation and Recovery Act of 1976
3 (RCRA), as amended, or Washington State Dangerous Waste Regulations. Mixed low-level
4 waste is considered to be only waste that was disposed of after August 19, 1987.

5 Radioactive Waste - Waste that is managed for its radioactive content. Waste material that
6 contains source, special nuclear, or byproduct material is subject to regulation as radioactive
7 waste under the Atomic Energy Act of 1954.

8 Remedial Action - Activities conducted under CERCLA authority to reduce potential risks to
9 people and/or harm to the environment from radioactive and/or hazardous substance (including

10 radionuclide) contamination.

11 Remote-Handled Waste - Packaged radioactive waste for which the external dose rate exceeds
12 that defined for contact-handled waste (generally 200 mrem/h at the container surface). These
13 wastes require handling using remotely controlled equipment or placement in shielded containers
14 to reduce the human exposures during routine waste management activities. About 1,000 burials
15 are designated as remote handled but have dose rates much lower than 200 mrem/h. The great
16 majority of these exceptions is caisson waste, which always was remotely handled.

17 Retrievably Stored Waste - Waste packaged and stored in a manner that allows retrieval at a
18 future time. Transuranic waste was not retrievably stored until May 1970; to distinguish between
19 retrievably stored TRU and pre-1970 transuranically contaminated material.

20 Transuranic Isotope - An isotope of any element having an atomic number greater than 92 (the
21 atomic number of uranium).

22 Transuranic (TRU) Waste - Radioactive waste containing more than 100 nCi (3,700 Bq) of
23 alpha-emitting transuranic isotopes per gram of waste with half-lives greater than 20 years,
24 except for the following:

25 . High-level radioactive waste

26 * Waste that the Secretary of Energy has determined, with the concurrence of the
27 Administrator of the U.S. Environmental Protection Agency, does not need the degree of
28 isolation required by the disposal regulations in 40 CFR 191, "Environmental Radiation
29 Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-Level
30 and Transuranic Radioactive Wastes" 5

31 . Waste that the Nuclear Regulatory Commission has approved for disposal on a
32 case-by-case basis in accordance with 10 CFR 61, "Licensing Requirements for Land
33 Disposal of Radioactive Waste"16

"40 CFR 191, "Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel,
High-Level and Transuranic Radioactive Wastes," Title 40, Code ofFederal Regulations, Part 191. Definition is
found in DOE G 435.1-1, Implementation Guidefor Use with DOE M435.3-1, Chapter 3.
1610 CFR 61, "Licensing Requirements for Land Disposal of Radioactive Waste," Title 10, Code ofFederal
Regulations, Part 61.
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1 TRU waste includes radioactive waste as defined in DOE G 435.1-1, Implementation
2 Guide for Use with DOE M 435.1-1. TRU waste also may include hazardous
3 constituents, in which case it may be referred to as mixed TRU waste or TRUM. TRUM
4 has mixed-waste components disposed of after August 19, 1987.

5 Treatment, Storage, and Disposal landfill - A landfill where dangerous waste is placed in or
6 on the land, as defined in WAC 173-303, "Dangerous Waste Regulations."

7
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

If you know Multiply by To get If you know Multiply by To get

Length Length

Inches 25.40 millimeters millimeters 0.0394 inches

Inches 2.54 centimeters centimeters 0.394 inches

Feet 0.305 meters meters 3.281 feet

Yards 0.914 meters meters 1.094 yards

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards

sq. miles a 2.591 sq. kilometers sq. kilometers 0.386 sq. miles

Ac 0.405 hectares hectares 2.471 ac

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)

Pounds 0.454 kilograms kilograms 2.205 pounds (avoir)

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

Teaspoons 5 milliliters milliliters 0.034 ounces

(U.S., liquid)
Tablespoons 15 milliliters liters 2.113 pints

ounces 29.573 milliliters liters 1.057 quarts

(U.S., liquid) (U.S., liquid)

Cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
Pints 0.473 liters cubic meters 35.315 cubic feet

quarts 0.946 liters cubic meters 1.308 cubic yards
(U.S., liquid)
gallons 3.785 liters

(U.S., liquid)
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (*F-32)*5/9 Centigrade Centigrade (*C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

Picocurie 37 millibecquerel millibecquerel 0.027 picocurie
aOne square mile = 640 ac.
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1.0 INTRODUCTION

2 The 200-SW-I Operable Unit (OU) includes two landfills located in the Hanford Site 600 Area,
3 and the 200-SW-2 OU consist of 24 landfills located in Hanford Site 200 East and 200 West
4 Areas. The 200 Areas are located near the center of the Hanford Site in south-central
5 Washington State and are within one of three areas on the Hanford Site that are on the
6 U.S. Environmental Protection Agency's (EPA) National Priorities List (40 CFR 300, "National
7 Oil and Hazardous Substances Pollution Contingency Plan," Appendix B, "National Priorities
8 List") under the Comprehensive Environmental Response, Compensation, and Liability Act of
9 /980 (CERCLA). Figures 1-1, 1-2, 1-3, and 1-4 depict the location of the Hanford Site, the

10 specific 200-SW-I and 200-SW-2 OU landfill locations within the 200 East Area and 200 West
I I Areas, and the specific 200-SW-I OU locations within the 600 Area, respectively. Table I -

12 provides a summary listing of the 26 landfills included in the 200-SW-I and 200-SW-2 OUs.
13 Additional detail on each of these landfills is provided in Chapter 2.0.

14 The Han/brd Federal Facility Agreement and Consent Order (Tri-Party Agreement)
15 (Ecology et al., 1989a, as amended) identifies 800+ soil waste sites (and associated structures)
16 resulting from the discharge of liquids and solids to the ground from 200 Areas processing
17 facilities. These 800+ sites have been arranged into separate waste groups (or operable units)
18 that are identified as either CERCLA past-practice OUs or Resource Conservation and Recoveri'
19 Act of 1976 (RCRA) past-practice OUs addressed through RCRA corrective-action authorities.
20 Some OUs include RCRA treatment, storage, and/or disposal (TSD) units that will be closed in
21 conjunction with OU activities.

22 In accordance with the Tri-Party Agreement, this remedial investigation/feasibility study (RI/FS)
23 work plan has been prepared to present information on how the RI/FS process will be conducted
24 and eventually will lead to proposed remedies for the waste sites in an OU. In accordance with
25 the Tri-Party Agreement, the Washington State Department of Ecology (Ecology) has been
26 designated as the lead regulatory agency for the 200-SW-I and 200-SW-2 OUs. This RI/FS
27 work plan follows the CERCLA documentation process, with modifications to concurrently
28 satisfy RCRA corrective-action and TSD-unit closure requirements as described in
29 DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Studv Implementation Plan -
30 Environmental Restoration Program, (hereinafter referred to as the Implementation Plan). The
31 Implementation Plan is summarized further in Section 1.3 of this RI/FS work plan.

32 This RI/FS work plan summarizes the CERCLA RI/FS and RCRA TSD-unit landfill closure
33 activities for two of the Hanford Site's OUs, namely the 200-SW-I Nonradioactive Landfills and
34 Dumps Group OU and the 200-SW-2 Radioactive Landfills and Dumps Group OU (hereinafter
35 referred to as the 200-SW-I and 200-SW-2 OUs).

36 The majority of the waste disposed to the 200-SW-I and 200-SW-2 OU landfills originated from
37 the processing facilities located in the 200 East and 200 West Areas of the Hanford Site. The
38 200-SW-2 OU landfills also contain some wastes that originated from the Hanford Site's 100 and
39 300 Areas, as well as from offsite sources. Both of the OUs contain RCRA TSD units, which are
40 discussed further in Chapter 5.0.
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Figure I -1. Location of the Hanford Site.
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Figure 1-2. Location of 200-SW-2 Operable Unit Landfills in the 200 East Area.2
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Figure 1-3. Location of 200-SW-2 Operable Unit Landfills in the 200 West Area.
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Figure 1-4. Location of 200-SW-I Operable Unit Landfills in the 600 Area.
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Table 1-1. Summary Information for the 200-SW-I and 200-SW-2 Operable Unit Landfills.

Landfill Number of Trenc Cm lat ive) Volume ' of Buried Waste Area
Trenches Trenches (n 3  

ft ackm I mi M, it" M2 ac

200-SW-i Operable Unit (2 Landills)
600 CL 75 12.61 7.84 596,000 21,047,541 241,262 59.60

NRDWL1 16 2.02 1.26 141.000 310,851 37,506 9.26
___ __ __ __ _ __ __ __ __ __ __ __ _ __ __ __(k ) j(Ib) _ _ _ _ _

Total 91 ( 14.63 9.10 596,000 j 21,047,541 278,768 f 68.86

200-SW-2 Operable Unit (24 Landfills)
218-C-9 I 0.44 0.27 7,573 267,421 18,060 4.46
218-E-1 15 0.91 0.57 3,030 106,999 9,601 2.37
218-E-10" 14 5.26 3.27 26.900 646,964 228,895 56.56
218-E-12A 28 7.76 4.82 15,400 543,845 121,298 29.97
2I81-E-12B" 39 11.90 7.40 65,086 2,298.453 735,362 181.71
218-E-2 8 0.72 0.45 9,033 318,996 20,476 5.10
218-E-2A I 0.10 0.06 -- - - 3,714 0.92
218-E-4 - - - - - - 1,586 55,999 13.810 3.41
218-E-5 2 0.21 0.13 3,172 112,018 10893 2.69
218-E-5A 1 0.04 0.02 6,173 218,000 4,440 1.10
218-E-8 1 0.12 0.08 2265 79,999 4,440 1.10
218-E-9 -- - -- -- -- --
218-W-1 15 1.24 0.77 7,164 252,997 33,148 8.19
218-W- 11 2' 0.12 0.08 1,160 40,949 14,279 3.53
218-W-IA 12 0.54 0.33 13,700 483,810 48,605 12.01
S21 8-W-2 20 2.85 1.77 8.240 290.996 34,455 8.51
218-W-2A 27 4.15 2.58 26,000 918,181 164,849 40.74
218-W-3 20 2.83 1.76 12,400 437,901 39,690 9.81
218-W-3A" 61 14.25 8.86 97,528 3,444,086 219,201 54.17
218-W-3AE" 8 2.91 1.81 34.240 1,209,150 229,193 56.63
218-W-4A 30 5.01 3.1 1 16,886 596,323 72,811 17.99
218-W-4BO 27 2.46 1.53 7,213 254,724 40,704 10.06
218-W-4C' 16 2.96 1.84 15,211 537,174 227.326 56.17
218-W-5 13 3.90 2.42 70,961 2,505,908 385625 95.29

Total 361 69.96 43.47 450,921 15,620,893 2,680,875 657.90

Grand Total 452 84.59 52.57 1,046,921 1 15,620,893 2,959,643 726.76
All numbers are estimates based on historical information and include only the used portions of the landfills.

5Landfil is a permitted treatment, storage. and disposal landfill under the Resource Conserva/jon and Recover Act
'Recent geophysical investigations suggest that there is only one trench. See Section 3.3.4.3 or details.
NRDWL = Nonradioactive Dangerous Waste Landfill.
600 CL 600 Area Central Landfill.

of /976.
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1 1.1 SUMMARY DESCRIPTIONS OF THE
2 200-SW-1 AND 200-SW-2 OPERABLE UNITS

3 The following discussion provides an overview of the 200-SW-1 and 200-SW-2 OUs. These
4 summaries are provided in the context of the preceding information to assist the reader in
5 understanding the basis for their binning (Section 1.4).

6 1.1.1 Nonradioactive Landfills and Dumps Group -
7 200-SW-1 Operable Unit

8 The 200-SW-I OU originally included a number of nonradioactive landfills and dump sites that
9 were created during the construction and operation of the 200 Areas facilities. Although a few

10 sites were excavated engineered structures, which were operated in a manner to contain waste
11 releases, most sites were accumulation points for materials not regarded at the time to be
12 potentially hazardous (DOE/RL-96-8 1, Waste Site Groupingfor 200 Areas Soil Investigations).
13 The majority of these waste sites were transferred to the 200-MG-I or 200-MG-2 OUs. The two
14 remaining landfills included in this operable unit are the 600 Area Central Landfill (600 CL), and
15 the Nonradioactive Dangerous Waste Landfill (NRDWL). Both are inactive and are located
16 southeast of the 200 Areas.

17 1.1.2 Radioactive Landfills and Dumps Group -
18 200-SW-2 Operable Unit

19 Most of the 200 Areas landfills are inactive (units) and have been backfilled, surface stabilized
20 with at least 0.6 in (2 ft) of clean dirt, and seeded with grasses. Before 1960, detailed inventory
21 records were not maintained; specific information about the early landfills often is not available
22 (DOE/RL-96-81). Logbook records exist for some burials that took place in the 200 West Area
23 in the early 1960s. Before the 1970s, landfills and structures within the scope of this project in
24 the 200 Areas generally were divided into the following four categories. These categories
25 formed the basis for grouping the 24 landfills into the current bins. A discussion of the six bins
26 in the scope of this RI/FS work plan is presented in Section 3.2.1:

27 . Dry-Waste Landfills - received radioactive waste packaged primarily in fiberboard
28 boxes. All types of miscellaneous wastes, ranging from contaminated soils and
29 potentially contaminated rags, paper, and wood to gloveboxes containing multigram
30 quantities of plutonium, have been placed in these facilities

31 0 Industrial Landfills - received radioactive waste that usually was packaged in large
32 wooden or concrete boxes, containing large quantities of fission products. For the most
33 part, these sites were restricted to burial of large pieces of failed or obsolete equipment
34 from the chemical processing facilities, although some items came from the 100 Areas

35 a Construction Landfills - mainly limited to burial of low-activity wastes resulting from
36 construction work on existing facilities
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1 . Caissons or Vertical Pipe Units - used for disposal of hot-cell waste or high-dose rate 3
2 plutonium waste in the 218-W-4A and 218-W-4B Landfills. The caissons in the
3 218-W-4A Landfills were made of welded 208.2 L (55-gal) drums or corrugated pipe and
4 concrete (WHC-EP-0912, The History of the 200 Area Burial Ground Facilities; Hanford
5 Site Drawing H-2-33692, Dry Waste Disposal Caisson in 218-W4 Site); the caissons in
6 the 218-W-4B Landfill were made of corrugated metal and concrete (WHC-EP-0912).

7 All of the radioactive-waste landfills are located inside the 200 East and 200 West Area fenced
8 boundaries. Each landfill consists of one or more trenches; sizes of landfills range from less than
9 0.4 to 70 ha (1 to 173 ac).

10 Chapters 1.0 through 6.0 comprise the main body of the RI/FS work plan and provide its
11 essential elements. Contents of each of the chapters and appendices are briefly described here.

12 0 Chapter 1.0, Introduction, presents the RI/FS work plan scope and objectives,
13 background information, and project assumptions.

14 . Chapter 2.0, Background and Setting, presents the physical setting for the 200-SW-1
15 and 200-SW-2 OUs, including information on geology and groundwater. This chapter
16 also provides detailed descriptions of each of the 26 landfills within the scope of this
17 RL/FS work plan.

18 . Chapter 3.0, Initial Evaluation of Landfills, presents known and suspected
19 contamination for the in-scope landfills, the preliminary conceptual site models for each
20 landfill group (or "bin"), information on groundwater monitoring, potential impacts to
21 human health and the environment, and the contaminants of potential concern (COPC).

22 & Chapter 4.0, Work Plan Approach and Rationale, presents a summary of the data
23 quality objectives (DQO) process, the characterization approach for each bin, and a
24 description of the phased characterization approach.

25 * Chapter 5.0, Remedial Investigation/Feasibility Study Process, presents a summary of
26 the regulatory paths forward for the 200-SW-I and 200-SW-2 OUs, a discussion of
27 treatability investigations, a summary of cost-estimating processes that will be used in the
28 feasibility study (FS), and a description of the proposed plan and RCRA permit
29 modification process and the post-record-of-decision (ROD) activities.

30 * Chapter 6.0, Project Schedule, presents a schedule for completion of the 200-SW-2 OU
31 RI/FS process (including TSD closure/postelosure care), as well as a schedule for closure
32 activities associated with the 200-SW- 1 OU landfills.

33 * Chapter 7.0, References, provides the complete citation of all documents referenced in
34 this RI/FS work plan.

35 Appendices to this RI/FS work plan are listed below.

36 . Appendix A, Sampling and Analysis Plan for the 200-SW-2 Operable Unit Landfills
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1 . Appendix B, Summary Descriptions and Figures of Waste Sites in the 200-SW-I and
2 200-SW-2 Nonradioactive and Radioactive Landfills and Dumps Operable Units

3 . Appendix C, Collaborative-Negotiations Completion Matrix Status

4 . Appendix D, Data Collected to Support Characterization of Landfills in the
5 200-SW-2 Operable Unit

6 . Appendix E, Initial Conceptual Site Models for the 200-SW-2 Operable Unit Landfills.

7 1.2 SCOPE AND OBJECTIVES FOR THIS RI/FS
8 WORK PLAN

9 This RI/FS work plan presents 200-SW-I and 200-SW-2 OU-specific details, including
10 background information on the waste sites, existing data regarding contamination at the
11 past-practice landfills and TSD-unit landfills, and the approach that will be used to investigate,
12 characterize, and evaluate the landfills to support remedy selection and TSD closure/postelosure.
13 A discussion of the remedial investigation (RI) planning and execution process is included, along
14 with a schedule for the characterization work. Likely response scenarios that are to be
15 considered for the 200-SW-2 OU landfills are identified in Chapter 4.0 of this RI/FS work plan.
16 These likely response scenarios will be developed further and agreed to in the FS and
17 eventual ROD(s).

18 A Phase I-A (D&D-27257, Data Quality Objectives Summary Report for Nonintrusive
19 Characterization of Bin 3A and Bin 3B Waste Sites in the 200-SW-2 Operable Unit) process was
20 completed in 2006. A follow-on Phase I-B DQO process (SGW-33253, Data Quality Objectives
21 Summary Reportfor Landfills in the 200-SW-1 and 200-SW-2 Operable Units) was conducted to
22 define the radioactive and nonradioactive constituents to be characterized and to specify the
23 number, type, and location of samples to be collected at sites within the 200-SW-2 OU. The
24 results of this DQO processes form the basis for the RI/FS work plan and the associated
25 sampling and analysis plan (SAP) (Appendix A). The SAP includes a specific quality-assurance
26 project plan and a field-sampling plan for implementing the field-characterization activities for
27 the 200-SW-2 OU. A multiphased characterization approach will be employed to collect data to
28 support remedial-action decision making. The phased characterization approach will require
29 future revisions to this work plan and revised and/or additional SAPs. This phased approach is
30 discussed in further detail in Section 5.3.

31 After all phases of characterization data have been collected for the landfills, results will be
32 presented in an RI report. The RI report will include an evaluation of the characterization data
33 for the TSD-unit landfills and past-practice units, including an assessment of the accuracy of the
34 conceptual exposure model and refinement of the contaminant distribution model. During the
35 FS, site-remediation alternatives will be evaluated against the nine CERCLA evaluation criteria
36 (overall protection of human health and environment, applicable or relevant and appropriate
37 requirements (ARAR) compliance, long-term effectiveness/permanence, reduction of
38 toxicity/mobility/volume through treatment, short-term effectiveness, implementability, cost,
39 state acceptance, and community acceptance). The RI report will support the evaluation of
40 remedial alternatives that will be included in the FS or combined into a single RI/FS document.
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1 The FS will use the existing and newly collected data to evaluate a range of remedial actions for
2 the sites evaluated in the RI and for the remaining sites in the OUs that fall within the
3 contaminant distribution model. As data are being collected and analyzed, work will proceed on
4 the identification or development of suitable models to evaluate the cost and exposure (as-low-
5 as-reasonably-achievable [ALARA]) aspects of the various remedial alternatives. Remedial
6 alternatives may be applied at any or all of the past-practice units in the OUs, and different
7 alternatives may be applied to different waste sites, depending on site characteristics. The FS
8 ultimately will support a proposed plan leading to a ROD (with a closure/postclosure section) for
9 of all the waste sites in the OU. The ROD will be reviewed, and a permit modification to

10 WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous
11 Waste Portion, Revision 8, for the Treatment, Storage, and Disposal ofDangerous Waste
12 (Hanford Facility RCRA Permit), will be proposed for the TSD unit (Low-Level Burial Grounds
13 [LLBG]). Chapter 6.0 presents the schedule for assessment activities at the 200-SW-2 OU.

14 The information provided in this work plan reflects the most current, defensible data available at
15 the time that it was prepared.

16 1.2.1 Coordinated Regulatory Approach

17 The RI/FS process will be used to reach a decision that will meet requirements for both National
18 Priorities List cleanup and RCRA corrective action. TSD closure/postclosure for TSD-unit
19 landfills within the boundaries of the 200-SW-2 OU will be coordinated with the RI/FS process.
20 In addition, information from Ecology and DOE, 2005, 200-SW-1 and 200-SW-2 Collaborative
21 Workshops, Agreement, Completion Matrix, and Supporting Documentation, Final Product
22 (Collaborative Agreement) will be considered in formulating the regulatory strategy for the
23 200-SW-2 OU. The coordinated regulatory process for characterization and remediation of the
24 200-SW-2 OU will use this RI/FS work plan in combination with the Implementation Plan
25 (DOE/RL-98-28) to satisfy the requirements for both an RI/FS work plan and a RCRA
26 field-investigation/corrective-measures study work plan. General facility background
27 information, potential ARARs, preliminary remedial-action objectives (RAO), and preliminary
28 remedial technologies developed in the Implementation Plan are incorporated by reference into
29 this RI/FS work plan. Further detail regarding the coordinated regulatory approach can be found
30 in Chapter 5.0.

31 1.2.2 Regulatory Approach for Closure of the
32 Nonradioactive Dangerous Waste Landfill and
33 the 600 Area Central Landfill

34 NRDWL and 600 CL are nonradioactive landfills that were operating at the time that the
35 National Priorities List was developed for the 200 Areas. Therefore, these landfills were not
36 originally included as waste sites that needed a CERCLA response action. However, because
37 operations have ceased for the 600 CL, the landfill was included in Appendix C of
38 Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan,
39 (Tri-Party Agreement Action Plan). NRDWL was added to Appendix C to allow for the closure
40 to be coordinated with the CERCLA RI/FS process. NRDWL and the 600 CL will have to be
41 closed under WAC 173-303-610, "Closure and Post-Closure," and WAC 173-304-407,
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1 "Minimum Functional Standards for Solid Waste Handling," "General Closure and Post-Closure
2 Requirements," respectively. Further detail regarding the regulatory approach for closure of the
3 200-SW-1 OU landfills can be found in Chapter 5.0.

4 1.2.3 Phased Characterization Approach for the
5 200-SW-2 Operable Unit Landfills

6 Because of the complexity of the 200-SW-2 OU landfills, a phased characterization approach
7 will be employed to aid in remedial-action decision making. This approach was approved by the
8 U.S. Department of Energy (DOE), Richland Operations Office (RL) and Ecology and
9 documented in CCN 0073214, Path Forward - 200-SW-1/2 RI/FS Work Plan Development,

10 May 15, 2007.

11 A preliminary investigation began in 2004 to perform a comprehensive review of existing
12 documentation associated with the 200-SW-2 OU waste sites. In 2005, a collaborative
13 negotiations process was held with DOE, EPA, and Ecology (the Tri-Parties). This process
14 rescoped the focus of the DQO to follow. This DQO process (Phase I-A) focused on
15 nonintrusive investigations of these waste sites, including geophysical, radiological, and
16 organic-vapor surveys.

17 After Phase I-A field characterization activities were performed in mid-2006, a Phase I-B DQO
18 process was performed to support development of this RI/FS work plan. The Phase I-B DQO
9 process focused on 24 landfills in the 200-SW-2 OU. Additionally, two landfills in the

20 200-SW-1 OU were included in the DQO, as well as in this RI/FS work plan; however, it is
21 proposed that these landfills be closed outside of the CERCLA process, and they are included in
22 this documentation for information purposes only. The Phase I-B DQO and SAP (Appendix A)
23 focus on additional nonintrusive characterization as well as intrusive characterization techniques.

24 Additional DQO processes (Phases II and III) will be held following completion of the Phase I-B
25 field-characterization activities, as required. These future-phase DQO processes will further aid
26 in characterizing the landfills and will focus on progressively more intrusive characterization
27 techniques, as required. Further detail regarding the phased characterization approach for the
28 200-SW-2 OU landfills can be found in Chapter 5.0.

29 1.3 EXCLUSIONS FROM SCOPE OF WORK
30 PLAN

31 1.3.1 Suspect Transuranic Waste

32 Before 1970, low-level waste (LLW) was disposed to the same landfill trenches as waste that
33 would have contained transuranic elements and/or mixed fission products (MFP). After 1970,
34 waste that was designated as TRU waste was segregated in either specified low-level burial
35 ground (LLBG) trenches or underground concrete caissons in the LLBGs for future retrieval.
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1 Several of the LLBG sites contain retrievably stored suspect TRU wastes. Retrieval of these
2 wastes is out of the scope of this RI/FS work plan; this material will be retrieved in accordance
3 with Tri-Party Agreement Milestones M-091-40 and M-091-41 (Ecology et al., 1989a).

4 Retrievably stored suspect TRU waste is located in specific locations within the 218-E-12B,
5 218-W-3A, 218-W-4B, and 218-W-4C Landfills. This includes four caissons in the
6 218-W-4B Landfill (218-W-4B-CAl, 218-W-4B-CA2, 218-W-4B-CA3, and 218-W-4B-CA4)
7 that contain suspect TRU wastes only. A fifth caisson (218-W-4B-CA5) is believed to be empty,
8 based on historical records; this will be confirmed through this RI/FS work plan.

9 Outside the scope of this RI/FS work plan, the suspect TRU retrieval program has developed
10 separate DQOs and SAPs for substrate sampling at each of these four landfills in the LLBG, in
11 accordance with Tri-Party Agreement Milestone M-091-40. The substrate sampling will occur
12 in each trench segment following retrieval of the suspect TRU waste in that landfill. Retrieval of
13 waste in accordance with Tri-Party Agreement Milestone M-091-40 is scheduled to be
14 completed in 2010. As a result of this schedule, data generated from some of the substrate
15 sampling may be available to evaluate the need for interim remedial measures before the RI/FS
16 process for the 200-SW-2 OU is completed in 2011. However, some substrate sampling also
17 will be conducted after the RI/FS process has been completed.

18 Data in this RI/FS work plan (e.g., waste volumes, contaminant inventories, trench lengths) may
19 or may not include information related to retrievably stored TRU waste, depending on the
20 context. Data presented, therefore, have been labeled with clarifications as to whether TRU
21 waste or TRU waste-containing trenches are included in the data. None of the data presented in
22 this report includes information related to the trenches currently used for disposal
23 (218-E-12B-T94, 218-W-5-T31, and 218-W-5-T34).

24 1.3.2 Unused Portions of Treatment, Storage, and
25 Disposal-Unit Landfills

26 The 218-W-6 Landfill was reserved for future use and never has received waste; it will not be
27 evaluated during this investigative activity, because it was transferred in 2007 to the
28 200-MG-I OU. Other portions of the LLBG sites that never have received waste also will not be
29 evaluated. The unused portions of the 200-SW-2 OU landfills will be walked down, and
30 geophysical surveys may be conducted to verify that they were never used.

31 1.3.3 Operating Trenches

32 Trench 94 in the 218-E-12B Landfill (within the LLBG TSD unit) is out of the scope of this
33 RI/FS work plan, because the trench will be in use for disposal of U.S. Navy vessel reactor
34 compartments beyond the timeframe (2024) that the Tri-Party Agreement specifies for
35 remediation of the 200-SW-2 OU.

36 Trenches 31 and 34 in the 218-W-5 Landfill also are out of the scope of this RI/FS work plan,
37 because these trenches are expected to receive waste beyond the timeframe when the FS and
38 proposed plan for the 200-SW-2 OU are planned to be completed.
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1 1.4 200 AREAS IMPLEMENTATION PLAN

2 The Implementation Plan (DOE/RL-98-28) outlines the framework for implementing assessment
3 activities and the evaluation of remedial alternatives in the 200 Areas to ensure consistency in
4 the documentation, the level of characterization, and decision making. A regulatory framework
5 is established in the Implementation Plan to integrate the requirements of RCRA (for corrective
6 actions and TSD units), CERCLA, Federal facility regulations, and the Tri-Party Agreement into
7 one standard approach for cleanup activities in the 200 Areas. Special emphasis is given to
8 Hanford Site-specific application of RCRA and CERCLA as specified in the Tri-Party
9 Agreement, local policy and programmatic requirements, and the basis for integrating these

10 requirements in the 200 Areas. This approach establishes use of the CERCLA process as the
11 basis for assessment and remediation activities in the 200 Areas, with modification as necessary
12 to concurrently satisfy requirements specific to RCRA corrective action for RCRA past-practice
13 sites and RCRA closure of TSD units.

14 The Implementation Plan consolidates much of the information normally found in an
15 OU-specific work plan to ensure consistency and avoid duplication of this information in each of
16 the OU work plans for the 200 Areas. The Implementation Plan also lists potential ARARs and
17 preliminary RAOs and contains a discussion of potentially feasible remedial technologies that
18 may be employed in the 200 Areas. This RI/FS work plan references the Implementation Plan
19 for further details on several topics, such as general information on the physical setting of the
20 areas under consideration, the operational history of 200 Areas facilities, potential ARARs and
21 RAOs, and post-work-plan activities.

22 The Implementation Plan addresses the more than 800 waste sites that were assigned to the
23 process-based OUs, which in turn were grouped into major waste categories (e.g., process waste,
24 landfills, cooling water). This categorization facilitates the use of streamlining approaches,
25 which was a fundamental concept under the Implementation Plan. The 200-SW-I and
26 200-SW-2 OUs fell within the Landfills and Dumps waste category. This category contains
27 landfill sites and was subdivided into the following groups based on the radionuclide inventory.

28 - Nonradioactive Landfills and Dumps Group (200-SW-1 OU). This group covers two
29 landfills, the NRDWL and the 600 CL. These landfills contain nonradioactive unused
30 laboratory and plant chemicals, as well as sanitary waste and construction and demolition
31 debris. Trenches in the 600 CL also received bulk liquid and sludge for disposal.

32 . Radioactive Landfills and Dumps Group (200-SW-2 OU). Sites included in this group
33 primarily consist of constructed (e.g., vertical pipe units, caissons) or excavated sites
34 (landfills) that received either LLW or mixed LLW (MLLW). The sites also were used for
35 the storage of suspect and retrievably stored TRU wastes. Large landfills, each made up of
36 a number of trenches, were used in the 200 East and 200 West Areas. While storage and
37 retrieval activities are ongoing in multiple trenches, only three trenches continue to be used
38 for disposal - the lined Trenches 31 and 34 in the 218-W-5 Landfill and Trench 94 in the
39 218-E-12B Landfill. The landfills received wastes such as contaminated equipment, solid
40 laboratory or process waste, clothing, or tightly packed/sealed liquid wastes in radiological
i Ivessels. Before 1970, LLW was disposed to the same landfill trenches as waste that would

42 have contained transuranic elements and/or MFPs. After 1970, waste that was designated
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I as TRU waste was segregated in either specified LLBG trenches or underground concrete
2 caissons in the LLBGs. Additional information regarding TRU waste can be found in
3 Section 2.2.2. Wastes were largely solid materials and mostly from on site; but offsite and
4 liquid wastes (tightly packed and sealed in drums) are known to have been placed in the
5 landfills. The LLBG landfills are among the largest waste sites at the Hanford Site, and
6 some cover many ac. Unlike many highly contaminated waste sites at the Hanford Site,
7 large amounts of bulk liquids are not expected to be present to drive contamination
8 throughout the soil column, although some volatile contaminants are capable of migrating
9 through the soil without a driving force.

10 Subsequent to publication of DOE/RL-2004-60, 200-SW-1 Nonradioactive Landfills and Dumps
11 Group Operable Unit and 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit
12 Remedial Investigation/Feasibility Study Work Plan, Draft A, a number of smaller waste sites
13 that once resided in the 200-SW-2 OU were moved to the 200-MG-I OU per Tri-Party
14 Agreement change requests. This migration of waste sites primarily affected Bin 1 and Bin 2, as
15 described in the Draft A work plan. Based on a reassessment of the 24 landfills that now remain
16 in the 200-SW-2 OU, a new set of groupings or "bins" has been established for this version of
17 the work plan. This new set of bins was established based on factors such as waste volume,
18 waste type, waste form, disposal practices, periods of landfill operations, homogeneity of waste,
19 and potential risk, among others. The new bins have been named as follows and will be
20 identified as such throughout this document:

21 a Bin 1 - TSD-Unit Landfills
22 * Bin 2 - Industrial Landfills
23 * Bin 3 - Dry Waste Alpha Landfills
24 * Bin 4 - Dry Waste Landfills
25 0 Bin 5 - Construction Landfills
26 * Bin 6 - Caissons.

27 1.5 PROJECT ASSUMPTIONS

28 Project assumptions for this RI/FS work plan include the following.

29 * Some of the waste materials in the 200-SW-2 OU landfills originated from offsite
30 generators. The disposal records from the offsite generators are not complete. However,
31 because of the wide variety of process activities at the Hanford Site, it is assumed that the
32 constituents present in the offsite materials are adequately represented by the
33 contaminants associated with onsite generation.

34 * The contaminants in the 200-SW-2 OU are expected to be located within 3 to 10 m (10 to
35 33 ft) of the ground surface, and at or near the bottom of the disposal unit (trench). There
36 may be exceptions to this contaminant distribution model that require the use of multiple
37 conceptual site models. For example, several sites (218-W-3A, 218-W-4B, and
38 218-W-4C Landfills) are reported to have been briefly "flooded" because of rapid
39 snowmelt conditions after burials were made to the sites. One trench in the
40 218-E-12B Landfill (before waste disposal) was found to have been saturated from water
41 seeping into the area from a nearby, breached ditch that transferred cooling water to the
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1 200 Areas B Pond system. Portions of three additional sites (the 218-C-9, 218-W-2A,
2 and 218-W-3AE Landfills) were used as cooling-water disposal sites (i.e., 216-C-9 and
3 216-T-4 Ponds) before burials were made. Potential contamination originating from the
4 216-C-9 Pond is being examined under the 200-MG-I OU. Potential contamination
5 originating from the 216-T-4 Pond system (216-T-4-ID Ditch, 216-T-4-2 Ditch,
6 216-T-4A Pond, and 216-T-4B Pond) will be investigated by the 200-CW-1 and
7 200-MG-2 OUs.

8 * The land use for the 200 Areas selected by the DOE through the NEPA process
9 (DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact

10 Statement) and documented in 64 FR 61615, "Record of Decision: Hanford
11 Comprehensive Land-Use Plan Environmental Impact Statement (CLUP EIS)" is
12 industrial (exclusive). Most of the 200-SW-I and 200-SW-2 OU landfills are located
13 within the 200 Areas Central Plateau Core Zone boundary. Therefore, based on the
14 land-use decision for the 200 Areas, potential impacts from the landfill contaminants
15 within the 200 Areas would be to current and future site workers and to terrestrial biota
16 using the sites. The land use for the sites outside the Core Zone boundary focuses on
17 preservation, recreation, conservation, fill material, grazing, or industrial uses, depending
18 on the location (DOE/EIS-0222-F).

19 * This RI/FS work plan will address likely response scenarios, including no action,
20 removal, treatment, and disposal (RTD) of waste from within portions of individual
21 landfills, capping of individual landfills, in situ treatment/stabilization
-2 (e.g., vitrification/grouting) of portions of individual landfills, maintain existing soil
23 cover (MESC), monitored natural attenuation (NINA), or some combination of the above.

24 . The seven Bin 1 - TSD- Unit Landfills will be closed using an integrated
25 RCRA/CERCLA/ National Environmental Policy Act of 1969 (NEPA) process to avoid
26 duplication of effort as outlined in the Tri-Party Agreement Action Plan, Section 5.5
27 (Ecology et al., 1989b). A crosswalk (Chapter 5.0, Table 5-6) of CERCLA and RCRA
28 substantive requirements for the 200-SW-2 OU has been prepared to facilitate this
29 coordination. Ecology will issue a draft permit modification for closure of the LLBG
30 TSD units that will be separate from the CERCLA proposed plan. Ecology's proposed
31 permit modification for the closure activities for the LLBG TSDs will be based on
32 the closure documentation presented in the 200-SW-2 OU CERCLA FS and
33 administrative record. The DOE will structure each CERCLA document "such that
34 RCRA closure requirements can be readily identified for a separate review/approval
35 process" in accordance with Section 5.5 of the Tri-Party Agreement Action Plan
36 (Ecology et al., 1989b). The closure will be accomplished in accordance with
37 WAC 173-303, "Dangerous Waste Regulations." Coordination of the closure activities
38 with the CERCLA actions will optimize timing and efficiency. RCRA-CERCLA
39 integration is consistent with the provisions contained in the Tri-Party Agreement. To the
40 extent that there are similarities in design and construction requirements for the CERCLA
41 remedy and the LLBG TSD closure, Ecology proposes to implement closure activities for
42 the LLBG TSD units by using the remedial design/remedial action work plan for the

3 CERCLA remedies.
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1 The seven landfills in Bin I - TSD-Unit Landfills and the 17 landfills in Bins 2 through 5
2 and the caissons in Bin 6 (see Section 3.2.2 for a discussion of the bins) are of the highest
3 interest to Ecology and Stakeholders because of the following:

4 - Large volume of waste
5 - Transuranic materials
6 - Dates of disposal
7 - High dose rate of some waste.

8 * The 200-SW-2 OU is a source OU. Issues related to groundwater characterization,
9 monitoring, and remediation are not within the scope of this RI/FS work plan and will be

10 addressed in the respective groundwater OUs and through the TSD permitting process.
11 There are no indications that the landfills in the 200-SW-2 OU have impacted
12 groundwater.

13 . The RI/FS work plan will focus on determining whether highly mobile contaminants or
14 other contaminants with a potential to reach groundwater have migrated into the vadose
15 zone beneath the buried waste.

16 * The anticipated land use for the Central Plateau will be DOE industrial-exclusive use for
17 at least 50 years and industrial use afterwards for the foreseeable future.

18 * Data may be collected through this RI/FS work plan to evaluate the option of leaving
19 high-dose rate waste in place, because the natural decay of the high-activity radionuclides
20 will have subsided to levels of minor risk, based on anticipated land use.

21 * Retrievably stored waste (RSW) will be handled in the M-091 Program (outside of the
22 200-SW-2 OU). All other solid waste in the 200 Areas landfills (with the exception of
23 Trenches 31 and 34 in the 218-W-5 Landfill and Trench 94 in the 218-E-12B Landfill) is
24 within the scope of this RI/FS work plan.

25 1.6 CHANGE MANAGEMENT

26 Following finalization and issuance of this 200-SW-1 and 200-SW-2 OUs RI/FS work plan,
27 Ecology or the DOE may seek to modify the document. Such modifications may require
28 additional field work, pilot studies, computer modeling, or other supporting technical work. This
29 normally results from a determination that the requested modification is necessary based on new
30 information (i.e., information that became available or conditions that became known after the
31 report was finalized). The requesting party may seek such a modification by submitting a
32 concise written request to the appropriate project manager(s). In the event that a consensus on
33 the need for a modification is not reached by the project managers, either the DOE or Ecology
34 may invoke dispute resolution, in accordance with the provisions of the Tri-Party Agreement, to
35 determine if such modification shall be made. Modification of this RI/FS work plan will be
36 required only upon a showing that the requested modification could be of significant assistance
37 in evaluating impacts on the public health or the environment, in evaluating the selection of
38 remedial alternatives, or in protecting human health and the environment.
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1 Nothing in this section is intended to alter Ecology's ability to request the performance of
2 additional work in accordance with the provisions of the Tri-Party Agreement. If the additional
3 work results in a modification to a final document, the review and comment process will be the
4 same as for the original document. Minor changes to the approved RI/FS work plan that do not
5 qualify as minor field changes can be made through use of a change notice. Minor field changes
6 can be made by the person in charge of the particular activity in the field. Minor field changes
7 are those that have no adverse effect on the technical adequacy of the job or the work schedule.
8 Such changes will be documented in the daily log books that are maintained in the field.

9 The change notice will not be used to modify schedules contained within this work plan. Such
10 schedule changes will be made in accordance with Section 12.0, Changes to the Agreement, of
11 the Tri-Party Agreement Action Plan.

12 Minor changes include specific additions, deletions, or modifications to the scope and/or
13 requirements that do not affect the overall intent of this RI/FS work plan or associated schedule
14 (Chapter 6.0). Ecology will evaluate the need to revise this RI/FS work plan. If a revision is
15 determined to be necessary, then Ecology will decide whether it can be accomplished through
16 use of the change notice or if a full revision to the plan is required.

17 The change notice will be prepared by the DOE project manager and approved by the assigned
18 project manager from Ecology. The approved change notice will be distributed as part of the
19 next issuance of the project managers' meeting minutes. The change notice thereby will become
20 part of the Administrative Record. The change notice form shall, as a minimum, include the
21 following:

22 . Number and title of document affected
23 . Date document last issued
24 . Date of this change notice
25 * Change notice number
26 * Description of change
27 * Justification and impact of change (to include effect on completed or ongoing activities)
28 * Signature blocks for the DOE and Ecology project managers.

29
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1 2.0 BACKGROUND AND SETTING

2 This chapter describes the 200-SW-I and 200-SW-2 Nonradioactive and Radioactive Landfills
3 and Dumps Group OUs. It summarizes waste-site information and the hydrogeologic framework
4 associated with these OUs to provide a fundamental understanding of the physical setting and
5 potential impacts on the environment. Background and setting information includes the landfill
6 descriptions and history, physical setting, and waste-generating processes.

7 To streamline this RI/FS work plan, much of the summary information for these OUs is included
8 by reference to other documents. Section 2.2.10 of this document describes the individual
9 landfills within the 200-SW-1 and 200-SW-2 OUs.

10 All disposal areas in the Hanford Site 200 Areas that are within the 200-SW-I and
11 200-SW-2 OU scope have been designated with the "218" number prefix. Hanford Site disposal
12 areas with the 218 number prefix typically are landfills that have been pre-planned, designed,
13 constructed, and operated with the intention of long-term and permanent disposal of solid waste.
14 While some of the disposal areas within the scope of the 200-SW-I and 200-SW-2 OUs have had
15 variety of alias names (e.g., Burial Garden No. 1, Equipment Burial Ground #10, 200 East
16 Minor Construction No.4, 200 East Construction Burial Grounds, 200 East Dry Waste No. 12A,
17 Dry Waste No 003, and Burial Grounds), this work plan uses the term "landfill" to more
18 generically refer to these locations that have the "218" prefix. All of the waste in the
19 218-prefixed landfills within the scope of the 200-SW-I and 200-SW-2 OUs has been disposed
20 to unlined trenches that have been pre-planned, designed, constructed, and operated under site
21 operating procedures. Furthermore, and as discussed in Sections 2.1.2 and 2.1.3, the landfills in
22 the 200-SW-2 OU fall into two categories of RCRA TSD-unit landfills (7 total), and
23 past-practice landfills (17 total).

24 Figures 1-2, 1-3, and 1-4 show the locations of the landfills in the 200 East, 200 West, and
25 600 Area, respectively.

26 2.1 DESCRIPTIONS OF WASTE SITES

27 The following sections provide a description of the 26 landfills in the 200-SW-I and
28 200-SW-2 OUs.

29 In addition to the following sections, Table B-I in Appendix B presents brief summaries for all
30 24 landfills in the 200-SW-2 OU and the two additional landfills in the 200-SW-1 OU.
31 Appendix B, Table B-2 presents brief summaries for 15 unplanned releases associated with
32 these sites.

33 2.1.1 600 Area Nonradioactive Dangerous Waste
34 Landfill and 600 Area Central Landfill

N%-35 The NRDWL is an inactive TSD-unit landfill. Although a NRDWL site closure plan was written
36 in 1990, the closure plan has not been approved. Therefore, NRDWL is classified as "Active" in
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1 the Waste Information Data System (WIDS) database. The landfill provided a site for disposal of
2 dangerous waste generated from process operations, research and development laboratories,
3 maintenance activities, and transportation functions throughout the Hanford Site (WIDS).
4 Figure 2-1 illustrates the present configuration of the trenches in the NRDWL, trench
5 identification numbers, trench types, and operational dates.

6 The NRDWL is located about 5.6 km (2.5 mi) southeast of the 200 East Area on Army Loop
7 Road, southwest of the Route 4 intersection and southeast of the 200 East Area. It began
8 operation in 1975 and has an area of 4.5 hectares (11 ac). It consists of 19 parallel trenches, each
9 122 m (400 ft) long, 4.9 m (18 ft) wide at the base, and 4.6 m (15 ft) deep. A triangular column

10 of undisturbed soil with approximately 1:1 side slopes separated the trenches as they were
11 constructed. The final profile of the trench varied depending on the type of waste received.

12 The trenches typically were backfilled and covered with 2 to 3 m (6 to 10 ft) of soil at the end of
13 each operating day. Beginning in 1975, chemical waste was disposed of in six trenches, asbestos
14 in nine trenches, nonhazardous solid waste in one trench, and three were unused. The last receipt
15 of dangerous waste was in May 1985; the last receipt of asbestos occurred in May 1988.
16 A permanent 2.4 m (8-fl-) high fence with lockable gates surrounds the NRDWL.

17 The 600 CL is a non-RCRA solid-waste landfill adjacent to NRDWL on the south side. It is a
18 larger facility (27 ha [67 ac]) that received principally solid waste, including paper, construction
19 debris, asbestos, and lunchroom waste. It also received up to 5,000,000 L (1,320,000 gal) of
20 sewage and 380,000 L (100,000 gal) of garage wash water. The liquid waste was discharged to
21 east-west oriented trenches at the perimeter of the main solid-waste area, along the northeast and
22 northwest boundaries of the 600 CL. The 600 CL is not a RCRA landfill; rather this landfill is
23 regulated by WAC 173-304, "Minimum Functional Standards for Solid Waste Handling." It is
24 included in this section because of its collocation with the NRDWL.

25 The two landfills (NRDWL and 600 CL) were operated as a single landfill, originally known as
26 the Central Landfill. Because of the presence of dangerous waste in the chemical trenches, the
27 19 northernmost trenches (lN, 2N, 18N, 19N, and 20-34) were designated as the NRDWL under
28 the Hanford Facility RCRA Permit (WA7890008967). The southern two-thirds of the area later
29 was designated as the Solid Waste Landfill or 600 CL, which is not a TSD unit. The boundary
30 line separating the NRDWL from the SWL is located halfway between the trench designated as
31 "JA Jones" and the southern border of NRDWL (DOE/RL-90-17, Nonradioactive Dangerous
32 Waste Landfill Closure/Postclosure Plan).

33 A geophysical survey of the NRDWL was conducted in 2000. It was noted that some of the
34 trench centers vary significantly from previous documentation and, in some locations, the buried
35 debris is covered by only 0.6 m (2 ft) of fill. Unused portions of Trenches 19N and 26 have
36 remained open since 1985.

37
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Figure 2-1. Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill.
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1 Trenches 18N, 24, and 32 were not used for disposal. Trenches 19N, 26, 28, 31, 33, and
2 34 received an unknown volume of liquid waste consisting of laboratory chemicals, bulk organic
3 waste, solvent waste, paints, paint thinners, waste oils, and empty containers. The chemical
4 trenches were constructed with an access ramp to the bottom of the trench to allow transfer
5 vehicles to access the working face. A 20 to 30.5 cm (8- to 12-in.) layer of gravel and cobble
6 was placed over the bottom of the trench to form a temporary roadbed. The containerized
7 chemical waste was off-loaded from transport trucks that had backed down the access ramp and
8 up to the working face of the trench. Placement of the waste was supervised by a landfill
9 operator. Containers (the majority of which were 208.2 L [55-gal] lab packs) were arranged in

10 rows, standing end-to-end in the bottom of the trenches. Containers normally were placed in a
11 single layer along the bottom of the trench; however, when a large shipment of drums was
12 received, drums were stacked two high. At the end of the day, a portion of the spoil pile was
13 pushed over the waste containers with a crawler/tractor to form the operational cover. Typically,
14 the operational cover for the chemical trenches was approximately 3 m (10 ft) thick. When
15 drums were stacked two high, the cover was reduced to approximately 2 m (6 ft)
16 (DOE/RL-90-17).

17 Trenches 2N, 20, 21, 22, 23, 25, 27, 29, and 30 received friable and nonfriable asbestos solid
18 waste from building demolitions/renovations. Miscellaneous trash and debris from offices,
19 lunchrooms, and construction/demolition activities were disposed of in Trench IN, and
20 approximately 5,300 L (1,400 gal) of nondangerous/nonradioactive septic-tank sludge was
21 disposed to Trench 34. Waste at the asbestos and sanitary-waste trenches was unloaded at the
22 base of the working face (as was done with the chemical trenches) or at the top edge of the
23 working face. When waste was unloaded at the top edge, a tractor was used to push the waste
24 into the trench to the desired height. In both cases, at the end of a day of operation, a portion of
25 the spoil pile was pushed over the refuse to form an operational cover. The cover typically was
26 1.2 m (4 ft) thick, but varied from about 1.2 to 2 m (4 to 6 ft), depending on the thickness of the
27 waste layer (DOE/RL-90-17).

28 Reportedly, no bulk liquids or free liquids (other than lab packs packed with absorbents) have
29 been allowed into this landfill. All dangerous wastes were containerized, with the exception of
30 asbestos and sanitary solid wastes, before going to disposal (WIDS).

31 2.1.2 200-SW-2 Operable Unit Treatment, Storage,
32 and/or Disposal Unit Landfills

33 One RCRA TSD unit is associated with the 200-SW-2 OU. The RCRA TSD unit (consisting of
34 seven radioactive landfills and one unused landfill), as noted in Chapter 1.0, is called the LLBG
35 TSD unit. This unit includes the 218-E-10, 218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4B,
36 218-W-4C, and 218-W-5 Landfills in the 200-SW-2 OU, and the 218-W-6 Landfill in the
37 200-MG-I OU. The unit is described in detail in the following sections. Copies of the most
38 recently approved Part A Permit applications for the TSD unit are contained in DOE/RL-91-28,
39 Hanford Facility Dangerous Waste Permit Application, Rev. 7. Publicly available portions of
40 this document are available on the DOE Richland Operations Office website,
41 http://www.hanford.2ov/docs/rl-91-28/r191-28chn 02.htm#2.2.1.2. In
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1 2.1.2.1 218-E-10 Landfill

2 This landfill began service in 1955, covers 36.5 ha (90 ac), and contains remote-handled and
3 contact-handled unsegregated waste and LLW. These dimensions include an unused annex of
4 this landfill. The total area of this landfill that has been used for disposal of waste is 23 ha
5 (57 ac). Most of the waste buried before 1990 is in concrete boxes, while waste buried later
6 mainly was direct-dumped from trucks (Solid Waste Information and Tracking System [SWITS]
7 database). One source (HNF-SD-WM-ISB-002, Solid Waste Burial Grounds Interim Safety
8 Basis) reports that this landfill contains one concrete box of suspect post-1970 remote-handled
9 TRU waste (Trench 4). There is no retrievably stored waste under Tri-Party Agreement

10 Milestone M-091-40 in the 218-E-10 Landfill.

I1 The 218-E-10 Landfill is located approximately 610 m (2,000 ft) northwest of the B Plant and
12 directly west of the 218-E-5A Landfill. The 218-E-10 Landfill consists of 13 trenches running
13 north to south and one trench running east to west. Trench 1 is 7.3 m (24 ft) deep with surface
14 dimensions of 430 m (1,420 fR) long by 18 m (60 ft) wide. Trenches 2 through 9, 11, 12, 14, and
15 16 are 4.6 m (15 ft) deep, 18 m (60 ft) wide at the surface, and vary in length from 264 to 433 m
16 (865 to 1,420 ft). The backfilled trench running east-west has surface dimensions of 165 m
17 (540 ft) long by 17 in (55 ft) wide (WIDS).

18 As of September 2005, the 218-E-10 Landfill, also known as 200 East Industrial Waste
19 No. 10, had received approximately 26,900 m3 (35,200 yd3) of waste, mostly from the
20 Plutonium-Uranium Extraction (PUREX) Plant, B Plant, T Plant, offsite (mainly Formerly
21 Utilized Sites Remedial Action Program [FUSRAP] waste), and the 100 Area (mainly
22 N Reactor waste). Waste forms include failed equipment and mixed industrial wastes
23 (e.g., concrete-canyon cover blocks, centrifuge blocks, tubing bundles, jumper vessels, pumps,
24 columns, filters). The trenches contain low-level radiological waste, MLLW, and unsegregated
25 remote-handled waste. Trench 9 currently is identified as containing MLLW disposed of after
26 the effective date of mixed-waste regulation, August 19, 1987. The disposal of MLLW to
27 Trench 9 will be confirmed; it is believed that some of the waste so identified may no longer be
28 regulated, because it is contaminated only with lead shielding and dioctyl phthalate (used for
29 testing efficiencies of high-efficiency particulate air [HEPA] filters).

30 In 1960, a partially covered burial box containing PUREX tube bundles caused an airborne
31 contamination spread (UPR-200-E-23, UPR-200-E-24). In 1961, a wooden burial box
32 containing process jumpers collapsed as it was covered with soil (UPR-200-E-30, previously
33 assigned to the 218-E-12A Landfill but now known to have occurred in the 218-E-10 Landfill).
34 An already remediated unplanned release site (UPR-200-E-61) is located at the railroad
35 right-of-way within the 218-E-10 Landfill. It is contamination found after a concrete burial box
36 was off-loaded from railroad cars to landfills in 1981. The site was decontaminated within a few
37 days after discovery. The southeastern section of the 218-E-10 Landfill (Trenches 1 through 5)
38 was backfilled, surface stabilized, and revegetated with grasses in 1980. The northern annex
39 portion of this landfill never has been used for waste disposal (WIDS).

40 These landfill trenches are contained within the proposed groundwater-monitoring system for the
41 low-level landfills. Airborne-radionuclide monitoring is performed routinely, and a perimeter
42 radiological survey is performed annually (WIDS).
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1 Hanford Site Drawings that describe this landfill include H-2-92004, Industrial Burial Ground
2 218-E-10 Site Plan and Details (site plan), and H-2-821555, Sheet 4, Subsidence Drawing Burial
3 Ground 218-W-3AE (stabilization).

4 2.1.2.2 218-E-12B Landfill

5 This landfill began service in 1967 (WIDS), covers 73.7 ha (182 ac), and contains unsegregated
6 waste, LLW, three trenches of suspect retrievably stored TRU, and defueled U.S. Navy vessel
7 reactor compartments in Trench 94 (DOE REG-027 1, Low-Level Burial Grounds Fact Sheet).
8 This landfill is located approximately 305 m (1,000 ft) north of the C Tank Farm.

9 The 218-E-12B Landfill, Trench 94, is currently receiving defueled U.S. Navy vessel reactor
10 compartments as an active RCRA TSD unit (DOE/RL-98-28). Trench 94 is not addressed in this
11 document, because operations are expected to continue beyond the beginning of the scheduled
12 time period for remedial actions in the 200-SW-2 OU.

13 The original landfill was designed to have 29 trenches. An expansion to the north and west
14 enlarged this landfill to include the potential for 138 trenches oriented in a north-south direction.
15 Only 36 trenches were filled completely, and an additional two were partially filled.

16 The in-scope trenches vary in length from 288 to 381 m (944 to 1,250 ft). The first six trenches
17 (1A-lD, 3, and 7) are 0.9 m (3 ft) wide and 1.2 m (4 ft) deep. The rest of the trenches were
18 designed to be 4.8 m (16 ft) deep and 11 m (37 ft) wide at the surface. The landfill is marked
19 and radiologically posted (WIDS).

20 As of September 2005, the 218-E-12B Landfill, not including Trench 94, had received 65,086 m3

21 (85,129 yd3) of solid unsegregated waste and LLW generated mostly from facilities located in
22 the 200 East Area, including tank farms, B Plant, and PUREX general trash, failed equipment,
23 vent risers, filter boxes, liquid-level risers from the 216-B-14 Crib, and Sr-90 contaminated soil
24 dredged from the 216-B-63 Crib after UPR-200-E-138 occurred (DOE/RL-92-05, B Plant
25 Source Aggregate Area Management Study Report). Most of the in-scope waste in this site was
26 direct-dumped from trucks or buried in cardboard cartons (SWITS). This waste volume does not
27 include post-1970 retrievably stored TRU, which is out of the scope of this work plan. The
28 218-E-12B Landfill is the second landfill of four in priority under Tri-Party Agreement
29 Milestone M-091-40 that are scheduled to have the stored retrievable TRU waste removed.

30 The southeastern portion of this landfill (Trenches I to 17) was interim-stabilized in 1981 with
31 46 to 61 cm (18 to 24 in.) of uncontaminated soil. Surveillance and maintenance of the
32 stabilized portion are performed periodically. In January 2000, two contaminated tumbleweeds
33 were removed from the landfill. The source of contamination likely was plant-root uptake of
34 contamination from the buried waste. The tumbleweeds read from 29,000 to 59,000 d/min per
35 100 cm 2 beta/gamma and less than 20 d/min alpha. In addition, 13 tumbleweed fragments read
36 from 2,500 to 399,000 d/min per 100 cm 2 beta/gamma.

37 Hanford Site Drawings that describe this landfill include H-2-821555, Sheet 2, Subsidence
38 Drawing Burial Ground 218-W-3A (subsidence), and H-2-96660, East Area Dry Waste Burial
39 Ground (site plan).
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1 2.1.2.3 218-W-3A Landfill

2 This landfill was placed in service in 1970, covers 22 ha (54 ac), and contains unsegregated
3 waste, LLW, MLLW, TRU, and TRU mixed waste (TRUM) (SWITS).

4 The 218-W-3A Landfill is an active TSD unit located on Dayton Avenue and 27th Street,
5 immediately southeast of their intersection. It is west of the 221-T Building and immediately
6 north of the 218-W-3 Landfill. The landfill is 380 m (1,250 ft) long and of irregular shape
7 (H-2-34880, Dry Waste Burial Ground 218- W-3A).

8 This landfill was designed to contain 61 dry- and industrial-waste trenches running in an
9 east-west direction. However, four trenches never were constructed, and the unit presently

10 consists of 57 trenches of varying sizes ranging from 127 m to 284 m (417 to 930 ft) long.
11 The side slopes are 1:1 or as required to match the natural angle of repose. Trench depths range
12 from 3.7 to 5.8 m (12 to 19 ft) (BHI-00175, Z Plant Aggregate Area Management Study
13 Technical Baseline Report).

14 As of September 2005, this landfill contained approximately 97,500 m3 (127,500 yd3) of
15 unsegregated waste, post-1987 MLLW, and LLW. Trenches 1, 4, 5, 6, 8, 10, 15, 17, 23, 30, 32,
16 34, 6S, and 9S contain post-1970 retrievably stored TRU, which is out of the scope of this work
17 plan. The 218-W-3A Landfill is the third landfill of four in priority under Tri-Party Agreement
18 Milestone M-091-40 that are scheduled to have the retrievable stored TRU waste removed. Most
19 of the post-1970 TRU-containing trenches also contain unsegregated wastes and/or LLW.

20 Trenches 3S, 6S, and 19 currently are identified as containing the MLLW disposed of after the
21 effective date of mixed-waste regulation at the Hanford Site (August 19, 1987).

22 Most of the in-scope waste in this unit is from the 100 Area (21 percent by volume), various
23 facilities in the 200 West Area (34 percent), the 300 Area (23 percent), and the tank farms
24 (14 percent). Less than 3 percent by volume is from offsite facilities, and the remaining
25 5 percent is from Hanford Site facilities in the 200 East Area and other miscellaneous site
26 locations. Trench 7 contains waste from the clean-up at the Three Mile Island Nuclear Plant.
27 Trench 14 contains 10 large concrete burial boxes of radioactive soil from the S Tank Farm that
28 was generated from a salt-waste spill from Tank 241-S-102 transfer piping in 1973. Dose rates
29 at the site of the spill before the contaminated soil was removed ranged to a maximum of 9 R/h
30 (WIDS).

31 This landfill was flooded in the winter of 1979 - 1980, when several inches of snow on top of
32 solidly frozen ground were followed by a quick warming and rapid snow melt. The landfill was
33 covered with standing water that was almost continuous from the dirt road on the east side to the
34 asphalt road on the west side of the landfill.

35 On January 21, 1997, a radiological control technician discovered contamination levels (in a
36 posted Underground Radioactive Material Area) to 60,000 d/min beta-gamma (no alpha) per
37 100 cm2 in pieces of wind-blown tumbleweed at Trench 26. Two unplanned releases have been
38 consolidated (WIDS) to this landfill. First, UPR-200-W-84 reported that in July 1980 a liquid
39 spill occurred in the 218-W-3A Landfill during burial operations of a pump. This spill resulted
40 in contamination of the truck transporting the pump and the ground around the truck. Second,
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1 UPR-200-W-134 reported in October 1975 that an improper burial occurred in the 218-W-3A
2 Landfill of a waste drum labeled "Transuranic" (Grubb and Lust, 1975, Hanford Engineering
3 Development Laboratory Unusual Occurrence Report 38-75). The drum contained plutonium,
4 uranium, and fissile materials. Applicable standards were not met for the handling and safe
5 storage of this waste drum from the 325 Building. The trench section where it was buried was
6 redesignated as transuranic and will be dispositioned by the M-091 Program.

7 Hanford Site Drawings that describe this landfill include H-2-34880, Sheets 1 and 2 (site plan);
8 and H-2-821555 (stabilization).

9 2.1.2.4 218-W-3AE Landfill

10 This landfill covers approximately 23 ha (57 ac) and began receiving waste in 1983. It contains
11 MLLW and LLW including large equipment.

12 The 218-W-3AE Landfill is located directly east of and adjacent to the 218-W-3A Landfill in the
13 200 West Area. The landfill has received 34,300 m3 (44,900 yd3) of waste as of
14 September 2005. The waste is mainly from the 100 Area (23 percent by volume), 200 East and
15 West Areas (13 percent), 300 Area (16 percent), and other miscellaneous Hanford Site areas and
16 facilities such as the tank farms and the 1100 Area (22 percent). The remaining 26 percent is
17 from offsite generators, the major contributors being Energy Systems Group, Argonne National
18 Laboratory, Fermi National Accelerator Laboratory, and Battelle Columbus.

19 The irregularly shaped unit consists of eight trenches of varying sizes. Each trench location is
20 identified by a concrete post with a brass name plate (BHI-00175).

21 This landfill includes Trenches 5 and 8, which are wide-bottom stacking trenches and contain
22 large equipment such as portions of rail cars, and Trench 26, which was dug with a wide bottom
23 to dispose of large tanks. The landfill has been receiving miscellaneous wastes such as rags,
24 paper, rubber gloves, disposable supplies, and broken tools, and industrial waste such as failed
25 equipment, tanks, pumps, ovens, agitators, heaters, hoods, jumpers, and accessories. All
26 trenches have received remote-handled LLW.

27 The location designated as the 218-W-3AE Landfill includes an area that previously had been the
28 216-T-4B seepage ponds for T Plant condensate effluent. The pond area often was dry, because
29 the majority of the effluent was absorbed in the 216-T-4-2 Ditch.

30 In the summer of 2000, contaminated tumbleweeds were found growing in the 216-T-4B seepage
31 pond area. As of 2007, no burial trenches have been excavated into this portion of the
32 designated landfill property, nor are any planned.

33 Trenches 5 and 8 have received MLLW disposed of after the effective date of mixed waste
34 regulation at the Hanford Site (August 19, 1987). The disposal of MLLW to Trenches 5 and 8
35 will be confirmed. There is no retrievably stored TRU waste in the 218-W-3AE Landfill, under
36 Tri-Party Agreement Milestone M-091-40. A small amount of remote-handled TRU is stored at
37 this landfill; it will be removed and repackaged for disposal by the M-091 Program. Hanford
38 Site Drawings that describe this landfill include H-2-75351, Sheets 1, 2, and 3, Dry Waste Burial
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1 Ground 218-W-3AE (site plan), and H-2-821555 (subsidence). Typical trench cross sections are
2 described on H-2-75351, Sheet 2.

3 2.1.2.5 218-W-4B Landfill

4 This landfill began receiving wastes in 1970. It covers 4 ha (10 ac) and contains unsegregated
5 waste, LLW, and TRU (SWITS).

6 The 218-W-4B Landfill is located in the central portion of the 200 West Area, about 150 m
7 (500 ft) northwest of the 234-5Z Building, directly west of the 231-Z Building. It consists of
8 14 trenches (one containing 12 caissons, of which 4 caissons contain suspect TRU waste). The
9 trenches are approximately 177 m (580 ft) long and 3.1 to 3.7 m (10 to 12 ft) deep (H-2-33055,

10 Dry Waste Burial Ground 218- W-4B).

11 The landfill received miscellaneous radioactive waste from the 100, 200, and 300 Areas as well
12 as offsite shipments from 1967 to 1990. As of September 2005, the landfill had received
13 10,500 m3 (13,700 yd3) of waste, of which 7,220 m3 (9,440 yd3) is waste in the scope of this
14 work plan. Solid waste disposed of at the landfill consists of rags, paper, cardboard, plastic,
15 pumps, tanks, process equipment, and other miscellaneous high-dose-rate and TRU dry waste
16 (BHI-00175). The waste within the scope of this project mainly is from the 200 West Area
17 (53 percent by volume) and the 300 Area (35 percent). The remaining 12 percent is from the
18 100 Area (3 percent), offsite generators (4 percent), and the tank farms (5 percent).

19 This landfill also contains 3,240 m3 (4,240 yd 3) of retrievable (post-1970) TRU waste (SWITS).
20 No trenches in this landfill contain MLLW or TRUM that was disposed of after the effective date
21 of mixed-waste regulation at the Hanford Site (August 19, 1987). The 218-W-4B Landfill is the
22 fourth landfill of four in priority under Tri-Party Agreement Milestone M-091-40 that is
23 scheduled to have the retrievably stored TRU waste removed.

24 A series of documents published around 1980 describes the number of trenches and the number
25 and contents of the caissons, but not consistently. A 1980 Rockwell Hanford Operations internal
26 letter report (RHO-65463-80-126, "Inconsistencies in 218-W-4B Site Data") addresses the
27 inconsistencies and indicates that to the author's best knowledge the 218-W-4B Landfill is
28 composed of 13 trenches and one row (Trench 14) of 12 caissons. All of the trenches in this
29 landfill are covered with earth (DOE/EIS-0286F, Final Hanford Site Solid (Radioactive and
30 Hazardous) Waste Program Environmental Impact Statement, Richland, Washington).

31 Trench 6 contains LLW only. Trenches 7 and 11 and the four alpha caissons in Trench 14
32 contain post-1970 suspect TRU waste. Trenches 1 to 5 and 8 to 12 contain unsegregated waste.
33 Of these, Trenches 2, 3, 4, 8, 9, 10, 12, and 13 contain some packages of waste that are suspected
34 to contain over 100 nCi/g of pre-1970 transuranics (SWITS).

35 A small volume of liquid was disposed of in the form of tritium contained in metal cylinders, or
36 plutonium liquid. Known quantities of liquid are noted in RHO-65462-80-035, "Description of
37 Waste Buried in Site 218-W-4B." This document contains an inventory of caisson and trench
38 contents for the period between May 1, 1968, through May 1, 1970.
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1 Trench 14 contains 12 caissons that are underground storage structures for the disposal of 3.8 to
2 18.9 L (I to 5 gal) cans of remote-handled waste (DOE/EIS-0286F). The caisson wastes were
3 received from 200 Areas facilities, the 300 Area, and the 100-N Area (DOE/RL-96-8 1).
4 Caissons CI, C2, C3, and C4 contain some packages of waste that are suspected to contain over
5 100 nCi/g of pre-1970 transuranics (SWITS). As noted above, the four filled alpha caissons
6 contain post-1970 suspect TRU wastes.

7 This landfill was flooded in the winter of 1979 to 1980. Several inches of snow, followed by
8 quick warming and rapid snow melt, caused the landfills to flood (WHC-EP-0912).

9 Trenches 1 through 6 were backfilled and surface stabilized with clean fill in 1983. The surface
10 was revegetated with grass. Trench 7 is covered with a 1.2 m (4 ft) soil mound. The remaining
II trenches were backfilled after use and stabilized with clean gravel in 1995. Stabilization of
12 surfaces with clean gravel (rather than revegetation with grasses) has been shown to increase
13 natural recharge to up to 80 percent of the annual precipitation because of a lack of moisture
14 removal by evaporation and plant transpiration. Trenches stabilized with clean gravel would be
15 a good location for initial investigations of subsurface moisture distributions with direct pushes.
16 This landfill is monitored for surface contamination and for subsidence. The caissons are
17 monitored for airborne radionuclides. A radiological survey is performed annually.

18 This landfill appears today as a fenced field with an apparently undisturbed surface. It has been
19 seeded with field grass, and some rabbit brush growth has occurred. No unplanned releases are
20 known to have occurred at this landfill. The fenced area includes the 218-W-1, 218-W-2,
21 218-W-4A, 218-W-4B, and 218-W-1 1 Landfills (BHI-00175).

22 Hanford Site Drawing H-2-33055 describes the trench layout; H-2-74640, Installation - Filtered
23 & Shielded Caisson Covers - Dry Waste Burial Ground 218-W-4B, describes caisson
24 installation; and H-2-821555 describes stabilization.

25 2.1.2.6 218-W-4C Landfill

26 The 218-W-4C Landfill started receiving waste in 1978. It covers approximately 23 ha (56 ac)
27 and contains TRU (some combustible) and test-reactor-fuel waste (DOE REG-027 1).

28 The largest portion of the 218-W-4C Landfill is located west and southwest of the Plutonium
29 Finishing Plant, east of Dayton Avenue. A smaller section is located directly south of the plant,
30 and north of 16th Street. The unit was designed to contain up to 65 trenches. Forty-eight
31 trenches run east-west. Twenty-four of these are 184 m (602 ft) long, 19 are 220 m (719 ft) long,
32 4 are 180 m (594 ft) long, and 1 trench is 91 m (300 ft) long. Seventeen trenches run
33 north-south. Of these, 14 trenches are 200 m (665 ft) long, and 3 trenches are 155 m (508 ft)
34 long. Only 15 trenches ranging from 91 to 219 m (300 to 719 ft) long have been used for waste
35 storage and/or disposal.

36 The 218-W-4C Landfill began accepting packaged waste materials from 200 West Area
37 operations, other Hanford Site areas, and from offsite sources in 1974 (WIDS). According to
38 burial records, the 218-W-4C Landfill currently contains approximately 21,916 m3 (28,665 yd3)
39 of low-level, TRU, and mixed waste. TRU waste has been segregated from other landfill waste
40 since 1970 and placed in separate burial trenches and/or areas of burial trenches where the
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1 packages are retrievably stored. The volume of waste within scope of this RJ/FS work plan is
2 15,200 m3 (19,881 yd3 ).

3 Trenches 1, 4, 7, 20, 29, and the east end of Trench 24 contain retrievably stored suspect TRU
4 waste. Trenches NC, 14, 19, 23, 28, 33, 48, 53, and 58, and the remainder of Trench 24 received
5 buried LLW. In addition, some wastes in Trenches NC, 14, and 58 currently are identified as
6 MLLW disposed after the effective date of mixed-waste regulation at the Hanford Site
7 (August 19, 1987).

8 The northernmost trench (Trench NC) contains a number of core barrels originating from
9 the U.S. Department of the Navy. Trench 1 contains drums generated from mining the

10 216-Z-9 Crib/Trench and approximately 500 cans of ash received in the early 1980s. The ash
11 was generated by the 232-Z Waste Incinerator Facility, which incinerated miscellaneous waste
12 (e.g., rubber gloves, rags, paper, spent solvent, cutting oils).

13 Trench 7 is at the location of a former waste site. The Z Plant Burning Pit was a disposal site for
14 combustible nonradioactive construction, office, and nonhazardous laboratory waste, including
15 unnamed chemicals. The burning pit is reported to have received 2,000 m3 (2,600 yd3) of waste
16 for burning, including less than 1,000 m3 (1,300 yd3) of laboratory chemicals. The burning pit
17 was 15 m (50 ft) long, 12 m (40 ft) wide, and 3 rn (10 ft) deep. The burning pit was used from
18 1950 to 1960 (WIDS; BHI-00175). UPR-200-W-37 has been consolidated (WIDS) with this
19 landfill. UPR-200-W-37 reported that in June 1955 contamination resulted when three boxes
20 containing high-activity dry waste were mistakenly placed in a burn pit in the 200 West Area.
21 When the mistake was rectified, it was noted that one of the boxes had released contamination at
22 levels of 100 mR/h as a result of being broken open during placement, while the other two boxes
23 had remained sealed. The boxes were removed and the pit was decontaminated. Through
24 historical research, this pit where the incident occurred was identified as the Z Plant Burning Pit.

25 The waste in the 218-W-4C Landfill that is within the scope of this project is mainly from the
26 200 West Area (24 percent by volume), the 100 Area (12 percent), the 300 Area (9 percent) and
27 offsite generators (47 percent). The remaining 8 percent is from miscellaneous Hanford Site
28 areas and the tank farms. The eastern annex portion of this unit never has received waste.

29 During the latter part of calendar year 1979 and the early part of 1980, a heavy snowfall and
30 rapid melting caused flooding within some of the 218-W-4C Landfill trenches. Transuranic
31 drums were observed to be floating in the landfill. Workers retrieved the drums undamaged
32 (WHC-EP-0912, WHC-EP-0225, Contact-Handled Transuranic Waste Characterization Based
33 on Existing Records). Despite the volume of water observed during the flood, there has been no
34 impact on groundwater, as shown in the groundwater monitoring data presented in
35 Section 3.4.4.4. Perched water was detected beneath the 218-W-4C Landfill in 1991. The
36 perched water was no longer detected in 1994. The source of the water was not identified.

37 Areas of the TRU-retrievable-waste trenches are known to have subsided, or to have the
38 potential to subside, after placement of the waste containers. The condition of the waste
39 containers in these subsidence areas is unknown. Interface has been established with the M-091
40 Program to better understand the condition of waste containers in subsidence areas as they are
41 retrieved for processing; including opportunistic sampling, as appropriate.
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1 These units are contained within the proposed groundwater monitoring system for LLBGs.
2 Routine airborne radionuclide monitoring is performed. Radiological surveys of the perimeter
3 site boundaries also are performed annually.

4 No unplanned releases are associated with this landfill. Hanford Site Drawings that describe this
5 landfill include H-2-37437, Sheets 1 through 4, Dry Waste Burial Ground 218-W-4C, and
6 H-2-821555 (stabilization).

7 2.1.2.7 218-W-5 Landfill

8 In 1979, a large area adjacent to the northwest corner of the 200 West Area was annexed and
9 designated the Central Waste Complex and the 21 8-W-5 Landfill. The annexed area extended

10 north from 16th Street to 27th Street and westward to coordinates E564176/N 137630. Within
11 the large annex, 34 ha (84 ac) currently are permitted as low-level waste landfills. Original plans
12 called for the area to contain 18 LLW trenches and 4 MLLW trenches. The landfill was
13 expanded by annexing land to the west and north and was designed to contain 56 trenches, all
14 oriented east-west. Of these, 11 unlined trenches have been constructed and have had wastes
15 placed in them, and an additional two lined trenches (out of scope of this RI/FS work plan) were
16 constructed.

17 The landfill is at the southwest corner of the intersection of 27th Street and Dayton Avenue.
18 This landfill began receiving waste on August 29, 1986. It covers 38.5 ha (95 ac). Two trenches
19 (Trenches 31 and 34), which are large rectangular excavations in the southwest corner of the
20 218-W-5 Landfill, currently are operated as disposal units for MLLW. The trenches are
21 constructed with polyethylene liners and leachate collection system. These active trenches are
22 described in detail in Section 2.2.4. Operations at Trenches 31 and 34 are expected to end before
23 the time that CERCLA remedial actions are scheduled to begin.

24 The trenches (other than the currently active MLLW trenches) range from 4.6 m (15 ft) to 12 m
25 (40 ft) wide at the bottom and from 5.2 to 6.1 in (17 to 20 ft) deep. The length of the trenches
26 varies from 350 m (1,160 ft) to 130 m (430 ft) long. The volume of waste within scope of this
27 RI/FS work plan is 71,000 in3 (92,865 yd').

28 A reported 204 kg (450 lb) of lead is buried in Trench 21, and 1,684 kg (3,710 lb) in Trench 9
29 (BHI-00175). An unused expansion area is located in the northwest section (BHI-00175).

30 The 218-W-5 Landfill is contained within the proposed groundwater-monitoring system for
31 LLBGs. Routine airborne-radionuclide monitoring is performed.

32 No unplanned releases are associated with this landfill.

33 Trench 22 currently is identified as containing MLLW disposed of after the effective date of
34 mixed-waste regulation at the Hanford Site (August 19, 1987). The disposal of MLLW to
35 Trench 22 will be confirmed.

36 Hanford Site Drawings that describe this landfill include H-2-94677, Dry Waste Burial Ground
37 218-W-5 (site plan), and H-2-821555 (stabilization).
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1 2.1.2.8 218-W-6 Landfill

2 The 218-W-6 Landfill, although included in the LLBG Part A Permit (DOE/RL-88-20, Hanford
3 Facility Dangerous Waste Permit Application, Low-Level Burial Grounds), never has received
4 waste. It is located east of and across the railway tracks from the 218-W-3AE Landfill. This
5 landfill is roughly triangular in shape, with outside dimensions of 420 m north to south and
6 768 m east to west (1,376 by 2,519 ft). The Hanford Site Drawing that describes this landfill is
7 H-2-99933, Dry Waste Burial Ground 218-W-6. Because the 218-W-6 Landfill never has
8 received waste, it was moved to the 200-MG-I OU and, therefore, no longer is in the scope of
9 this investigation.

10 2.1.3 200-SW-2 Operable Unit Past-Practice Landfills

11 Seventeen radioactive past-practice landfills are within the scope of this project. They are the
12 218-C-9, 218-E-1, 218-E-2, 218-E-2A, 218-E-4, 218-E-5, 218-E-5A, 218-E-8, 218-E-9,
13 218-E-12A, 218-W-1, 218-W-1A, 218-W-2, 218-W-2A, 218-W-3, 218-W-4A, and
14 218-W- 1 Landfills. All of the waste in these landfills is within the scope of this work plan.
15 These landfills are described in detail in the following sections.

16 2.1.3.1 218-C-9 Landfill

17 The 218-C-9 Landfill is a past-practice construction landfill located north of 7th Street and north
18 of the C Plant/Hot Semiworks Plant. The landfill's reported dimensions have varied widely from
19 source to source over time. Dimensions based on SWITS data and paper burial records,
20 corrected for obvious errors such as transposed burial coordinates, are 108 by 337 m (353 by
21 1109 ft). Dimensions based on WIDS data show an area of only 76 by 66 m (250 by 217 ft).
22 Photographs of the landfill as it looked when it was stabilized show a smaller disturbed area
23 (about 76 by 66 m) and a larger disturbed area (about 108 by 337 m) to the north.

24 Waste volume in the 218-E-I Landfill is approximately 3,030 m3 (3,963 yd3). The landfill
25 covers approximately 0.96 ha (2.4 ac).

26 Before its use as a landfill, the location was the foundation excavation for a planned plutonium
27 separations building, 221-C, whose construction never was completed. Next the excavation for
28 the 221-C foundation was used as a liquid-waste disposal site, designated as the 216-C-9 Pond.
29 For 30 years (1953 to 1983) it received approximately one billion liters (264 Mgal) of mildly
30 radioactive steam-condensate liquid discharge from source facilities, the 209-E Critical Mass
31 Laboratory and the Hot Semiworks (201-C). Two years after liquid discharges to the site had
32 ceased, solid wastes were disposed to this previously used pond area for a four-year period
33 (1985 to 1989). This included 7,580 m3 (9,920 yd3) of miscellaneous debris and soil (SWITS).
34 A large portion of the 216-C-9 Pond area was assigned the facility designation of "218-C-9" to
35 signify its use as a solid-waste landfill. Debris at the landfill consists of radiologically
36 contaminated concrete rubble, large equipment, roofing material, metal scrap, and other Hot
37 Semiworks demolition wastes. Contaminated soil from UPR-200-E-37 and UPR-200-E-98 also
38 was placed in the 218-C-9 Landfill. If vadose-zone contamination exists, it likely will be as a
39 result of pond operations over 3 decades. This landfill is not a typical dry-waste landfill, because
40 it received a large volume of mildly radioactively contaminated liquids (as a pond). Site
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1 remediation decisions likely will be driven by its prior use as a pond rather than its limited use as
2 a solid-waste landfill, possibly making the remedial action "atypical" for solid-waste landfills.
3 Disposition of the soil contaminated as a result of past pond use will be coordinated with the
4 appropriate OU for ponds.

5 The entire 218-C-9 Landfill has been backfilled and surface stabilized with fly ash from the
6 284-E Powerhouse Ash Pit. While fly ash is an effective medium to control plant intrusion, it
7 was difficult to conduct geophysical surveys of the site in support of nonintrusive investigations.
8 A routine radiological survey is performed annually.

9 No Hanford Site Drawings have been found that describe the 21 8-C-9 Landfill. Drawings that
10 show the location of the landfill and describe the former 216-C-9 Pond include H-2-4010,
11 Strontium Semiworks & Vicinity Outside Lines Key Map, and H-2-4606, 216-C-9 Pond
12 Modifications.

13 2.1.3.2 218-E-1 Landfill

14 The 218-E-I Landfill is a past-practice landfill that originally was called the Dry Waste Burial
15 Garden #1. This landfill received packaged waste materials from the B Plant complex from 1945
16 to March 1953. It is located approximately 150 m (500 ft) west of PUREX. Although some
17 literature sources report 21 trenches (e.g., RHO-CD-673, Handbook 200 Areas Waste Sites), both
18 a 1982 Rockwell Hanford Operations letter (RHO-72710-82-167, "Final Report: 218-E-I Dry
19 Waste Burial Ground Characterization Survey") and a more recent geophysics survey performed
20 in 2006 (D&D-30708, Geophysical Investigations Summary Report; 200 Areas Burial Grounds:
21 218-E-1, 218-E-2A, 218-E-8, 218-E-12A, 218-W-1, 218-W-2, 218-W-3, and 218-W-11) show
22 15 trenches running north-south, approximately 60 m (200 ft) long, consistent with the site
23 reference drawings. Waste trenches were filled to ground level with cinders from the nearby
24 284-E Powerhouse Ash Disposal Pile (cinder pile). The cinders make a comparatively sterile
25 seed bed, which acts as a deterrent against plant growth that could take up some of the
26 radioactivity through the roots. Gravel-covered surfaces that are denuded of vegetation induce
27 recharge (up to 80 percent of annual precipitation based on Hanford Site studies), increasing the
28 possibility of mobile-contaminant migration in the vadose zone. Planned direct pushes in this
29 landfill are expected to provide data on moisture contents at depth. The surface of the cinders
30 was covered with coarse gravel to guard against wind erosion, and a dry moat was bladed around
31 the zone perimeter inside the post line to discourage vehicle travel over the surface of the landfill
32 (WHC-EP-0912). The landfill was surface stabilized in 1981 with 0.5 m (1.5 ft) of clean fill,
33 revegetated, and load tested. UPR-200-E-53 has been consolidated (WIDS) with this landfill.
34 UPR-200-E-53 reported that in October 1978 contamination was spread by a bulldozer when
35 shallow-buried contaminated waste was unearthed during backfilling activities. The area of
36 UPR-200-E-53 is approximately 15 by 46 m (50 ft by 150 ft) and is located at the south end of
37 the 218-E-I Landfill.

38 The site plan reference drawing for this landfill is Hanford Site Drawing H-2-00124,
39 218-E-1 Dry Waste Burial Ground.

30
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1 2.1.3.3 218-E-2 Landfill

2 The 218-E-2 Landfill is a past-practice site. The service dates are 1945 to 1953 (WIDS). The
3 landfill consists of 8 industrial trenches. The trench lengths vary from 27 to 142 m (90 to
4 465 ft). The landfill received unsegregated material contaminated with mixed-fission product
5 (WIDS), uranium, and plutonium (SWITS). The landfill contains approximately 9,000 m3

6 (11,772 yd3) of waste and covers approximately 2 ha (5 ac). The landfill is collocated with the
7 218-E-2A, 218-E-4, 218-E-5, 218-E-5A, and 218-E-9 Landfills. The unit was surface stabilized
8 in 1979 with 0.3 m (1 ft) of clean backfill material and vegetated with wheat grass (WIDS).

9 The reference drawing for this landfill is Hanford Site Drawing H-2-55534, 218-E2, E2A, E4,
10 E5, E5A, & E9 Industrial Burial Ground Plan & Details.

11 2.1.3.4 218-E-2A Landfill

12 The 218-E-2A Landfill is a past-practice site that originally was called the Regulated Equipment
13 Storage Site #2A. This landfill was used for the aboveground storage of equipment that since
14 has been removed. Service dates are not known, but are estimated as 1955 to 1965, with the
15 landfill definitely retired by 1975 (WHC-EP-0845, Solid Waste Management History of the
16 Hanford Site). The landfill is located directly south of the 218-E-2 Landfill, across the railroad
17 tracks, north of the B Plant. The drawings conflict slightly in their depictions of trench location.
18 The trench is about 14 m (46 ft) wide. No records or burial inventories are available to indicate
19 that this landfill ever was used as a disposal facility, and waste volumes are not known. On
20 February 21, 1978, an inspection of the burial trench disclosed a number of sink holes along the
21 center line of the trench, indicating that the trench had been dug and used for dry-waste burials.
22 In the summer of 1979, at least 0.3 m (1 ft) dirt was used to fill the burial trench to ground level
23 (WHC-EP-0912).

24 The 218-E-2A Landfill is associated with UPR-200-E-95, a railroad spur located south of the
25 218-E-2 and 218-E-5 Landfills and north of the 218-E-2A Landfill, north of the B Plant. The
26 contaminated area was established as an unplanned release site in September of 1980. It became
27 contaminated over time as a result of contaminated equipment (mainly from the B Plant and
28 PUREX) being stored on railroad flat cars on the spur. The contamination likely is the
29 accumulation of many small releases over time. In 1998, the tracks were covered with gravel
30 and posted as an Underground Radioactive Material Area. The site is approximately 250 by 5 m
31 (820 by 16 ft). A 1996 perimeter survey report reported less-than-detectable levels of
32 contamination. A 1991 survey reported general rail contamination of 3,000 to 6,000 d/min beta,
33 with a maximum of 350,000 d/min beta in one spot (WIDS). This unplanned release has been
34 transferred to the 200-MG-I OU and, therefore, is out of the scope of this investigation.

35 The reference drawing for this landfill is Hanford Site Drawing H-2-55534.

36 2.1.3.5 218-E-4 Landfill

37 The 218-E-4 Landfill is a past-practice landfill that historically has been called 200 East Minor
38 Construction No. 4 and Equipment Landfill #4. The landfill received repair and construction
39 waste from the 221-B modifications. The landfill is collocated with the 218-E-2, 218-E-2A,
40 218-E-5, 218-E-5A, and 218-E-9 Landfills.
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1 The service dates are estimated as 1955 to 1956. The landfill is a wedge-shaped polygon located
2 between two railroad tracks and north of B Plant. The exact number of trenches remains
3 unknown. It is believed that two trenches run parallel to the railroad tracks (HW-2847 1,
4 Unconfined Underground Radioactive Waste and Contamination in the 200 Areas). 1,586 m3

5 (2,074 yd3) of mainly construction debris is buried at the landfill, which covers an area of 1.4 ha
6 (3.4 ac). All waste is unsegregated.

7 The 218-E-4 Landfill was affected by UPR-200-E-23. In June 1960, this unplanned release
8 occurred in the 218-E-10 Landfill; some of the contamination drifted into the 218-E-4 Landfill
9 and contaminated the area to a maximum reading of 1 rad/h one year after the incident (WIDS).

10 The landfill was surface stabilized in 1980 and is posted as an Underground Radioactive Material
11 Area. A radioactive survey is performed annually.

12 The reference drawing for this landfill is Hanford Site Drawing H-2-55534.

13 2.1.3.6 218-E-5 Landfill

14 The 218-E-5 Landfill is a past-practice landfill originally called Industrial Burial Garden #5.
15 This landfill received miscellaneous contaminated equipment from the tank farm Uranium
16 Recovery Process and PUREX. The landfill was used from 1954 to 1957 and now is inactive.
17 It is contiguous with the western boundary of the 218-E-2 Landfill, north of the B Plant.

18 Extensive research was conducted during 1979 to determine the location of all of the burial
19 trenches within the bounds of the 218-E-2, 218-E-5, 218-E-5A, and 218-E-9 Landfills. This
20 research was performed to support interim site stabilization. The research included viewing
21 aerial photographs and construction drawings, analyzing plant growth patterns, and load testing
22 the ground surface. Four previously unrecorded trenches were identified; these trenches are now
23 numbered 1, 2, 4, and 5 on Hanford Site Drawing H-2-55534. The trenches in the 218-E-2,
24 218-E-5, 218-E-5A, and 218-E-9 Landfills were stabilized with the addition of 0.3 m (1 ft) of
25 soil (WHC-EP-0912). The 218-E-5 Landfill covers 0.4 ha (1.1 ac) and contains 6,173 m3

26 (8,074 yd3) of waste.

27 The reference drawing for this landfill is Hanford Site Drawing H-2-55534. Source literature
28 (RHO-CD-673) indicates that trench locations for this landfill may not be accurately represented
29 on the drawing. Geophysics data collected in 2006 (D&D-28379, Geophysical Investigations
30 Summary Report; 200 Area Burial Grounds: 218-C-9, 218-E-2A, 218-E-5, 218-E-5A, 218-E-8,
31 218-W-JA, 218-W-2A, and 218-W-11) suggest that the trench locations are slightly different than
32 depicted on Hanford Site Drawing H-2-55534.

33 2.1.3.7 218-E-5A Landfill

34 The 218-E-5A Landfill is a past-practice site that originally was called Industrial Burial Garden
35 #5A. This landfill received failed equipment and industrial waste that consisted of three or four
36 very large (15 by 4.6 by 5.5 m, or 50 by 15 by 18 ft) wooden burial boxes containing a PUREX
37 K-2 column package, a PUREX L cell package, and a PUREX J-2 pulse column package. The
38 boxes were partially buried in 1958 and backfilled in 1961. Most literature sources indicate that
39 this landfill was used from 1956 to 1959.
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1 The landfill is located contiguous with the western boundary of the 218-E-5 Landfill, north of the
2 B Plant. The landfill reference drawing is Hanford Site Drawing H-2-55534. Exact trench
3 locations are not known, although the large-box burial locations are well documented and
4 photographed. The photographs show foaming used during the backfilling operation to contain
5 contamination because of a box collapse.

6 In 1979, the landfill was stabilized with 0.3 m (1 ft) of dirt and load tested with 40 tons. The
7 burial location is a 30 by 37 m (100 by 120-ft) rectangular area.

8 2.1.3.8 218-E-8 Landfill

9 The 218-E-8 Landfill is a past-practice site once known as the Construction Burial Garden
10 (originally no number was assigned to it). This landfill received contaminated equipment and
11 material in 1958-1959 during construction of the 293-A PUREX Dissolver Offgas Building, and
12 removal of the PUREX temporary ventilation barrier during the PUREX second crane addition.
13 The 218-E-8 Landfill is located at the northwest edge of the 200 East Area Burn Pit, north of
14 PUREX. The location and number of trenches in this landfill are not known. Older source
15 literature (HW-60807, Unconfined Underground Radioactive Waste and Contamination In The
16 200 Areas - 1959) shows a different size and location for the landfill than do current site maps
17 (for example, Hanford Site Drawing H-2-821555, Sheet 5) and WIDS. Recent geophysical
18 surveys (D&D-28379 and D&D-30708) suggest that the location of the landfill per current site
19 drawings may closely border other burials in the nearby 200 East Area Burn Pit, a nonradioactive
20 waste site. There is no known explanation for the discrepancy in the literature sources or the
z 1 geophysical data.

22 This landfill covers 0.4 ha (1.1 ac) and contains 2,265 m3 (2,963 yd3) of waste.

23 On February 21, 1979, residue from tumbleweed fragments blown in along the west boundary
24 line of this landfill was found to be reading greater than 100,000 c/min beta-gamma activity
25 (WHC-EP-0912). In 1979, the landfill was stabilized with at least 0.5 m (1.5 ft) of backfill.
26 There are no known individual drawings of the landfill; however, drawings of the
27 218-E-12B Landfill (for example, Hanford Site Drawing H-2-821555, Sheet 5) often show the
28 218-E-8 Landfill, which is in the southeast corner of the 218-E-1 2B Landfill.

29 2.1.3.9 218-E-9 Landfill

30 The 218-E-9 Landfill is a past-practice landfill originally known as East Regulated Equipment
31 Storage Site No. 009. The landfill was used from 1953 to 1958 and now is inactive. It was used
32 as an aboveground storage site for fission-product equipment that became contaminated in the
33 Uranium Recovery Process operations at the tank farms. It is not certain that it ever was used for
34 burials; sinkholes were noticed in the landfill in the late 1970s, indicating the likelihood that it
35 had been. The landfill is collocated with the 218-E-2, 218-E-2A, 218-E-4, 218-E-5, and
36 218-E-5A Landfills and was stabilized in 1980. The landfill was restabilized in 1991 when
37 contaminated vegetation was found. The landfill is approximately 130 by 30 m (427 by 100 ft).

'8 The landfill reference drawing is Hanford Site Drawing H-2-55534.
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1 2.1.3.10 218-E-12A Landfill

2 The 218-E-12A Landfill is a past-practice landfill originally known as Dry Waste Burial Garden
3 #12. This landfill was active from 1953 to 1967. Unpublished logbooks from the 1960s suggest
4 that much of the waste at this landfill consists of bulk trash from PUREX, placed in fiberboard
5 boxes or direct-dumped from trucks. Other recorded items buried include tank farm pumps,
6 animal carcasses from the 108-F Biology Laboratory, metal drums of depleted uranium from
7 offsite generators, and miscellaneous construction waste. This landfill contains 28 trenches
8 137 to 311 m (450 to 1020 ft) long. Hanford Site Drawing H-2-32560, As-Built Dry Waste
9 Burial Site #218-E-12A, indicates that trenches 4-11, 15-16, and 26-28 contain acid-soaked

10 material, but little is understood about the nature of this material. However, interviews with
11 former PUREX workers indicate that this waste is likely to be rags that were once saturated with
12 a nitric acid solution and used to decontaminate equipment in the PUREX facility. These
13 acid-soaked material trenches are narrower (1.5 to 3.7 m or 5 to 12 ft wide) and presumably
14 shallower than other trenches (9.2 m [30 ft] wide) in this landfill. UPR-200-E-30 has been
15 consolidated (WIDS) with this landfill. UPR-200-E-30 reported contamination being released in
16 April 1961, when a large wooden drag-off box collapsed as it was being backfilled in place in the
17 218-E-12A Landfill. The majority of the contamination was located within the landfill.

18 The landfill is located north of the B Plant, approximately 30 m (100 ft) northwest of the C Tank
19 Farm. In 1979-1980, and again in 1994, the landfill was stabilized with 0.5 to 0.6 m (1.5 to
20 2.0 ft) of backfill.

21 The drawing that best describes this landfill is Hanford Site Drawing H-2-32560.

22 2.1.3.11 218-W-1 Landfill

23 The 218-W-1 Landfill is a past-practice landfill containing pre-1970 transuranic and solid
24 wastes. It is located on the east side of Dayton Avenue, approximately west of the TX Tank
25 Farm. It is about 460 m (1500 ft) northwest of the 234-5Z Building and lies between the
26 218-W-2 and 218-W-11 Landfills.

27 The 218-W-1 Landfill operated from 1944 until 1953 to receive more than 7,000 m3 (9,200 yd3)
28 of miscellaneous dry wastes. Photographic evidence suggests that the landfill received wastes
29 packaged mainly in small wooden boxes or fiberboard containers or wrapped in heavy brown
30 paper. Property disposal records from the 1940s and 1950s indicate that wastes disposed to this
31 landfill include small- to medium-sized equipment -- items such as dip tubes, lab-sample cups,
32 and laundry machines. It also may contain tools, air filters, and protective clothing such as
33 masks. Wastes with dose rates of up to 35 rem/h at the container surface were reported in early
34 source literature (HW-28471).

35 The landfill is 3.3 ha (8.2 ac), contains 7,164 m3 (9,370 yd 3) of waste, and consists of 15 trenches
36 that run east to west. Twelve of these are 2.4 m (8 ft) deep and 73 m (240 ft) long. The other
37 three are 2.7 m (9 ft) deep and 149 m (488 ft) long. It appears as a fenced field with an
38 apparently undisturbed flat surface. It has been seeded with field grass. A small area near the
39 center of the landfill once contained contaminated mulch with a maximum reading of
40 12,000 d/min. Evidence exists that waste boxes once were buried less than 1.2 m (4 ft) from the
41 surface. The landfill is fully fenced with chain-link fencing and is marked with permanent
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1 concrete posts and brass name plates (BHI-00175). Two unplanned releases have been
2 consolidated (WIDS) with this landfill; the noted unplanned releases are UPR-200-W-1 1 and
3 UPR-200-W-16 (WIDS). UPR-200-W-16 is a duplicate number for the occurrence reported in
4 UPR-200-W-l 1. UPR-200-W- 1 reported a 1952 fire that occurred in the waste boxes,
5 spreading plutonium (alpha) contamination to the north and south sides of the trench and outside
6 of the 218-W-l Landfill. UPR-200-W-1 I location was reported incorrectly in the Z Plant
7 Technical Baseline Report (BHI-00175). The correct location for the UPR-200-W-11 /
8 UPR-200-W-16 site was confirmed by the map in HW-54636, Summary ofEnvironmental
9 Contamination Incidents at Hanford 1952-1957.

10 The landfill was surface stabilized in 1983. Trench arrangement and dimensions are shown in
11 detail on Hanford Site Drawing H-2-75149, Dry Waste Burial Ground 218-W-1.

12 2.1.3.12 218-W-1A Landfill

13 The 218-W-IA Landfill is a past-practice site originally called Industrial Burial Garden #1 and
14 Industrial Waste No. 1. The landfill contains 13,700 m3 (17,919 yd3) of waste and covers 4.9 ha
15 (12 ac). In addition to process equipment and process waste buried in 10 trenches, pieces of
16 equipment were stored above ground that later were removed. This landfill was the first
17 large-equipment burial site in the 200 West Area. Literature indicates burials of
18 Reduction-Oxidation Plant (REDOX) pots, silver reactors, condensers (HW-30372,
19 Manufacturing Dept Radiation Incident Investigation Class I No 94), tank samplers from
20 Oak Ridge National Laboratory, and general trash from chemical separations plants in the
21 200 West Area.

22 Most of the equipment was buried in wooden boxes with a double liner of waterproof paper
23 (HW-30372). The boxes tended to collapse and cause settling of the ground surface. Most of
24 the sink holes were filled with dirt in 1975, but a number of deep sink holes remained, north of
25 the railroad tracks (WIDS). HW-28471 discusses a 1949 contamination spread averaging
26 7 mrem/h (ARH-780, Chronological Record of Significant Events in Chemical Separations
27 Operations), with spots of up to 100 mrem/h (HW-28471) from T Plant to the
28 218-W-1A Landfill during discard of a burial box. ARH-780 discusses the 1953 burial of a
29 failed H-4 oxidizer from REDOX with a high dose rate, during burial, of 250 mrem/h at 152 m
30 (500 ft).

31 A large number of 2 m (6-ft-) thick concrete cell blocks were stored above ground south of the
32 railroad tracks, but eventually they were disposed of. Nearly all of the surface radioactive
33 contamination that was on the blocks when they were stored in the landfill has since decayed
34 (WHC-EP-0912). The ground surface is currently free of contamination (WIDS).

35 This landfill was active from 1944 to March 1954. It is located 600 m (2,000 ft) northwest of
36 T Plant. A railroad spur passed through the central portion of this landfill. UPR-200-W-26 has
37 been consolidated (WIDS) with this landfill. UPR-200-W-26 reported that in November 1953,
38 the wind dispersed contamination while a box of used connectors was being unloaded from a
39 flatcar. Contamination spread onto the flatcar and onto the surrounding ground.

40 The drawing that best describes this landfill is Hanford Site Drawing H-2-02516, Industrial
41 Burial Ground 218-W-JA.
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1 2.1.3.13 218-W-2 Landfill

2 The 218-W-2 Landfill is a past-practice landfill originally called Dry Waste Burial Garden #2.
3 The landfill covers 3.4 ha (8.5 ac) and contains 8,240 m3 (10,778 yd3) of waste. This landfill
4 received packaged waste materials from the 200 West Area. No material was stored above
5 ground. This landfill was active from January 1953 to December 1956. It is contiguous with the
6 south boundary of the 218-W-l Landfill. Early literature sources do not distinguish between the
7 218-W-l and 218-W-2 Landfills; for example, HW-28471 refers to the 218-W-I and
8 218-W-2 Landfills as "Solid Waste Landfill," and indicates a total of 18 trenches as of the time
9 of publication (1953). HW-41535, Unconfined Underground Radioactive Waste and

10 Contamination in the 200 Areas) (1956) indicates a total of 24 trenches. The wastes disposed to
11 the 218-W-2 Landfill likely are similar to those in the 218-W-1 Landfill. Wastes of up to
12 35 rem/h at the container surface are reported (HW-2847 1).

13 Some of the trenches at this landfill did not receive the required 1.2 m (4 ft) of overfill before
14 stabilization, when waste boxes were observed to be within 0.5 m (18 in.) of the ground surface.
15 Routine radiation surveys of the surface of the trenches have found that contaminated Russian
16 thistle grows mostly along the edges of the trenches. Sink holes were filled in 1974
17 (WHC-EP-0912).

18 The drawing that best describes this landfill is Hanford Site Drawing H-2-02503, 218-W-2 Dry
19 Waste Burial Ground.

20 2.1.3.14 218-W-2A Landfill

21 The 218-W-2A Landfill is a past-practice site originally called Industrial Burial Garden #2. The
22 landfill covers 16.5 ha (40.7 ac) and contains 26,000 m3 (34,007 yd3) of waste. This landfill was
23 active from March 1957 to 1985. It is located northeast of the corner of 23rd Street and Dayton
24 Avenue. Interim-stabilization activities were initiated in the landfill during the summer and fall
25 of 1979 and completed in 1980. The purpose of the work was to eliminate the hazards of
26 subterranean voids, reduce wind-surface erosion, remove ground-surface contamination, and
27 establish deterrents against the growth of undesirable vegetation.

28 Records suggest that most of the waste in this landfill was direct-dumped to the trenches via
29 dump truck or was packaged in concrete or wooden boxes.

30 This landfill received contaminated soil, debris, and process equipment including laboratory
31 equipment and waste from the 300 Area, some with dose rates up to 500 R/h, failed REDOX
32 equipment, contaminated rails, a 1951 International Harvester panel truck used in solid-waste
33 operations, filters from B Plant, and tube bundles from PUREX. Based on logbook records and
34 SWITS, much of the waste in this landfill - at least 20 percent by volume - is contaminated soil
35 from remediation of the 216-T-4 Ditch and Pond (Trench 27), U Tank Farm, and the
36 216-U- 14 Laundry Ditch. Cell cover blocks, 2 m (6 ft) thick, were buried in the 218-W-2A
37 Landfill along the west side of the railroad tracks in Trenches 12-15 (ARH-2757, Radioactive
38 Contamination In Unplanned Releases To Ground Within the Chemical Separations Area
39 Control Zone Through 1972 (Exclusive ofLiquid Waste Storage Tank Farms)).
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1 Historical records (e.g., HW-41535) indicate that in 1954, two sections of railroad track
2 contaminated during the fall of 1954 to maximum dose rates of 350 mrem/h were buried in
3 Trench 16, which is located outside and across the railroad tracks from the 218-W-2A Landfill.
4 ARH-2015, Radioactive Contamination in Unplanned Releases to Ground Within the Chemical
5 Separations Area Control Zone through 1970, Part 4, Appendix A, indicates that the rails were
6 removed in 1971. Geophysics survey results in 2006 (D&D-28379), which did not indicate the
7 presence of rails in Trench 16, corroborate this.

8 Trenches 17, 18, 19, 25, and 26 never were excavated or used.

9 UPR-200-W-53 has been consolidated (WIDS) with this landfill. UPR-200-W-53 reported that
10 in January 1959 a collapse of a burial box that contained REDOX cell jumpers in the
II 218-W-2A Landfill occurred during backfilling operations, releasing fission-product
12 contamination.

13 The best drawing that describes this landfill is Hanford Site Drawing H-2-32095,
14 218-W-2A Industrial Burial Ground & 218-W-3 Dry Waste Burial Ground.

15 2.1.3.15 218-W-3 Landfill

16 The 218-W-3 Landfill is a past-practice landfill originally called Dry Waste Burial Garden #3.
17 This landfill covers 4 ha (9.8 ac) and contains 12,400 m 3 (16,219 yd3) of waste. This landfill was
18 active from January 1957 to July 1961. It is located northeast of the corner of 23rd Street and
19 Dayton Avenue. It is west of the 218-W-2A Landfill. According to the current Hanford Site
20 Drawing (H-2-32095, Sheet 1), the landfill is composed of 20 trenches running east to west.
21 Trenches I through 3 are 120 m (400 ft) in length. Trenches 4 through 20 are approximately
22 145 m (475 ft) in length. However, trench configurations as depicted on the current site drawing
23 (H-2-32095, Sheet 1) are based on field observations of sink holes made during stabilization
24 work in the early 1980s. Geophysics data collected in 2006 (D&D-30708) and unpublished
25 logbook notations suggest that the trench locations, lengths, orientations, and numbering systems
26 are different than those indicated on the drawing.

27 Logbooks suggest that much of the waste in this landfill is packaged in fiberboard containers and
28 that the sources of the waste include the Plutonium Finishing Plant (about 50 percent by volume)
29 and other 200 West facilities (38 percent), the 108-F Biology Laboratory (5 percent), the
30 300 Area (5 percent), and offsite generators (2 percent). Known items buried at the landfill
31 include miscellaneous small to medium equipment, process hoods, tools, contaminated laundry,
32 a 1951 International Harvester panel truck once used for transporting waste within the landfills,
33 metal drums of depleted uranium from offsite generators, and building debris such as ductwork
34 and lumber.

35 Wastes from the Plutonium Finishing Plant that are heavily contaminated with plutonium and
36 organics may be disposed of at this landfill. HW-59645, Disposition of Plutonium to Burial,
37 describes 149 cardboard boxes (approximately 0.112 m3 or 4 ft3 per box) disposed to burial. The
38 burial location is not specified, but from the source facility location (200 West Area), time period
39 (1959), and type of waste (dry waste), the burial location may be surmised as the 218-W-3

' 40 Landfill. The waste is described as rubber gloves, plastic, and paper cartons that may have been
41 damp with carbon tetrachloride and/or tributyl phosphate and, to a lesser extent, with nitric and
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1 hydrofluoric acid. The boxes initially were stored at the Plutonium Finishing Plant and at Gable ?
2 Mountain, where they decomposed. Upon discovery of the decomposition, the boxes were
3 wrapped in plastic and disposed of. The boxes were estimated to contain a total of 795 g
4 plutonium with a counting error of plus or minus 50 percent. It is not known if the plutonium in
5 these boxes is accounted for in the current site total reported in SWITS.

6 This landfill did not show evidence of radioactivity by plant-root penetration (WHC-EP-0912).
7 The landfill was stabilized in 1983; the north end was restabilized with fill and gravel in 2001.

8 The drawing that best describes this landfill is Hanford Site Drawing H-2-32095, Sheet 1.
9 However, as noted above, trench configurations shown in current drawings probably do not

10 correspond to their actual locations.

11 2.1.3.16 218-W-4A Landfill

12 The 218-W-4A Landfill is a past-practice landfill located southeast of the intersection of 23rd
13 Street and Dayton Avenue. The site covers 7.3 ha (18 ac) and contains 16,900 m3 (22,104 yd3)
14 of waste. Source facilities include uranium drums from offsite sources; equipment from 231-Z,
15 234-5Z, the facility for Recovery of Uranium and Plutonium by Extraction (RECUPLEX),
16 REDOX, 222-U, and the 300 Area Laboratories. The landfill contains miscellaneous waste,
17 including 500 drums of depleted uranium, failed equipment, and plutonium-contaminated
18 laboratory waste. It received waste from 1961 to 1968 (WIDS). This landfill contains
19 21 miscellaneous dry-waste trenches oriented east to west and 6 or 8 vertical pipe units or
20 drywells. The landfill also contains an unnumbered burial trench oriented north-south. It is near
21 the east end of Trench 11 and contains a REDOX column (H-2-32487). The landfill also
22 contains an unnumbered burial trench oriented north-south. It is near the east end of Trench 11
23 and contains a REDOX column (H-2-32487, 218-W-4A Dry Waste Burial Site). All trenches are
24 9 m (30 ft) wide and range in length from 149 to 295 m (490 to 696 ft). The site covers 1.4 ha
25 (3.5 ac) and contains 1,160 n3 (1,517 yd3) of waste.

26 Burial records suggest that about two-thirds of the waste in this landfill is packaged in fiberboard
27 containers. Trenches 16 and 20 received high-level plutonium wastes from the Plutonium
28 Finishing Plant. Trench 19 is marked as RECUPLEX on Hanford Site Drawing H-2-32487.
29 In July 1952, a fire in the landfill spread contamination and is recorded as UPR-200-W-16.
30 Small areas of contamination were released during operations in November 1953
31 (UPR-200-W-26). In January 1959, a box containing REDOX cell jumpers collapsed
32 (UPR-200-W-53), and in October 1975, a release of previously buried waste occurred
33 (UPR-200-W-72). UPR-200-W-72 has been consolidated (WIDS) with this landfill. The landfill
34 was stabilized in 1983 (WIDS).

35 Hanford Site Drawing H-2-32487 describes this landfill and lists the trench contents in detail.

36 2.1.3.17 218-W-11 Landfill

37 The 218-W-1 1 Landfill is a past-practice site originally used as an aboveground regulated
38 storage area for low-level contaminated equipment. The stored materials have been removed
39 from the landfills. The landfill was used as an aboveground storage site before burials took
40 place. It is located between the 21 8-W- 1 and 218-W-4A Landfills.
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I Literature sources conflict regarding the number and length of trenches. Geophysics data
2 (D&D-30708) suggest that one burial trench in the landfill runs 45 m (150 ft) east and west and
3 corresponds approximately in location with the northernmost trench in Hanford Site Drawing
4 H-2-94250, Dry Waste Burial Ground 2]8-W-11. There also may be a burial pit to the east of
5 this trench (D&D-30708). The trench was used in 1960 for burial of low-level contaminated
6 sluicing equipment that had been used in the Uranium Recovery Process. Some of the
7 equipment later was removed from the trench and was used in the Strontium-Cesium Recovery
8 Process (WHC-EP-0912).

9 The drawing that best describes this landfill is Hanford Site Drawing H-2-94250; however, as
10 noted above, this drawing likely is not accurate.

II 2.2 PHYSICAL SETTING

12 This section summarizes the hydrogeology for the 26 landfills in the 200-SW-I and
13 200-SW-2 OUs. The section begins with a description of site topography and geologic units
14 present beneath the central Hanford Site. Subsequent sections describe the stratigraphy, vadose
15 zone, uppermost aquifer, groundwater flow, and contaminant plumes beneath the landfills.
16 Primary references for this section were PNNL-12261, Revised Hvdrogeo/og/vjbr the
17 Suprabasalt Aquifer System 200-East Area and Vicinity, Hanford Site, Washington;
I 8 PNNL- 13858, Revised Hvdrogeologylfbr the Suprabasalt Aquif4r S'stem, 200- West Area and
19 Vicinity, Hanford Site, Washington; and the annual groundwater-monitoring reports for the
20 Hanford Site (e.g., PNNL- 16346, Hanford Site Groundwater Monitoringf/r Fiscal Year 2006).
21 Additional references are cited as appropriate. Depth to the water table and estimates of aquifer
22 thickness for the 200 Areas landfills are based on well logs from RCRA monitoring wells and
23 water levels measured in the fall of 2006 or January 2007.

24 2.2.1 Topography

25 The 200 Areas, which contain all of the 200-SW-2 OU landfills, are located in the Pasco Basin
26 of the Columbia Plateau. The 200 Areas Plateau is the term commonly used to describe the Cold
27 Creek flood bar that was formed during the last cataclysmic flood from glacial Lake Missoula,
28 about 13,000 years ago (Figures 2-2 and 2-3). The cataclysmic flood waters that deposited
29 sediments of the Hanford formation also locally reshaped the topography of the Pasco Basin.
30 The flood waters deposited the thick sand and gravel deposits of the Cold Creek flood bar and
31 also eroded a channel between the 200 Areas and Gable Mountain. The northern half of the
32 200 East Area is located within this ancient flood channel. The southern half of the 200 East
33 Area and most of the 200 West Area are situated on the Cold Creek Bar. A secondary flood
34 channel runs south from the main channel and bisects the 200 West Area.

35 The 200-SW-I and 200-SW-2 OU landfills are located in or near the 200 East and 200 West
36 Areas on the plateau. Surface elevations of the landfills in the 200 West Area range from 200 to
37 214 m (656 to 702 ft) above mean sea level (amsl) Landfills surface elevations in the 200 East
38 Area range from approximately 180 in (590 ft) amsl in the northeast part to 210 m (689 ft) in the
39 western part.

2-23



DOE/RL-2004-60 DRAFT B

Figure 2-2. Topographic Map of the Hanford Site.
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Figure 2-3. Topographic Illustration of Pleistocene Flood Channels in the Central Hanford Site
(modified from PNNL-13858).
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The NRDWL and 600 CL (200-SW-I) are located in the 600 Area southeast of the 200 Areas.
Surface elevations at this landfill range from about 162 to 165 m (531 to 541 ft) amsl.

2.2.2 Geology

The 200-SW-1 and 200-SW-2 OUs are located in the Pasco Basin, one of several structural and
topographic basins of the Columbia Plateau. A sequence of sediments and basalts of the
Columbia River Basalt Group underlie the 200-SW-I and 200-SW-2 OU landfills. From
shallowest to deepest, the units are surficial deposits, the Hanford formation, the Cold Creek
unit, the Ringold Formation, and the Elephant Mountain Member of the Columbia River Basalt
Group. Figure 2-4 depicts the generalized stratigraphic column for the Hanford Site.
Figure 2-13 in Section 2.2.3.6 depicts a stratigraphic column for the location of the NRDWL
and 600 CL.

The following paragraphs briefly describe the geologic units, the overlying surficial deposits, and
the underlying basalt.
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Figure 2-4. Generalized Stratigraphic Column for the Hanford Site.
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1 Surficial deposits. Surficial deposits include Holocene eolian sheets of sand that form a thin
2 veneer over the Hanford formation across the site, except in localized areas where the deposits
3 are absent. Surficial deposits consist of very fine- to medium-grained sand to occasionally silty
4 sand. Fill material was placed in and over various landfills as cover and for contamination
5 control. The fill consists of reworked Hanford formation sediments and/or surficial sand and silt.

6 Hanford formation. The Hanford formation is the informal stratigraphic name used to describe
7 the Pleistocene cataclysmic flood deposits within the Pasco Basin. The Hanford formation
8 predominantly consists of unconsolidated sediments that range from boulder-size gravel to sand,
9 silty sand, and silt. The sorting ranges from poorly sorted (for gravel facies) to well sorted (for

10 fine sand and silt facies). The Hanford formation is divided into three main lithofacies:
11 interbedded sand- to silt-dominated (formerly Touchet beds or slackwater facies);
12 sand-dominated (formerly sand-dominated flood facies); and gravel-dominated (formerly Pasco
13 gravels), which have been further subdivided into 11 textural-structural lithofacies
14 (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold Formation
15 Sediments Within the Central Pasco Basin). The gravel-dominated facies are cross-stratified,
16 coarse-grained sand and granule-to-boulder gravel. The gravel is uncemented and matrix-poor.
17 The sand-dominated facies are well-stratified fine- to coarse-grained sand and granule gravel.
18 Silt in these facies is variable and may be interbedded with the sand. Where the silt content is
19 low, an open-framework texture is common. Clastic dikes are common in the Hanford formation
20 but rare in the Ringold Formation (DOE/RL-2002-39). They appear as vertical to subvertical
21 sediment-filled structures, especially within sand- and silt-dominated units.

22 Cold Creek unit. This unit includes several post-Ringold Formation and pre-Hanford formation
23 units present within the central Pasco Basin (DOE/RL-2002-39). The Cold Creek unit includes
24 the units formerly referred to as the Plio-Pleistocene unit, caliche, early Palouse soil,
25 pre-Missoula gravels, and sidestream alluvial facies described in previous site reports. The Cold
26 Creek unit has been divided into five lithofacies: fine-grained, laminated to massive
27 (fluvial-overbank and/or colian deposits, formerly the early Palouse soil); fine- to coarse-grained,
28 calcium-carbonate cemented (calcic paleosol, formerly the caliche); coarse-grained, multilithic
29 (mainstream alluvium, formerly the pre-Missoula gravels); coarse-grained, angular, basaltic
30 (colluvium); and coarse-grained, rounded, basaltic (sidestream alluvium, formerly sidestream
31 alluvial facies) (DOE/RL-2002-39). The Cold Creek unit present beneath the 200 West Area
32 waste sites and the 600 Area waste sites west and south of the 200 West Area includes the
33 overbank/eolian, calcic paleosol, and sidestream alluvial facies. The Cold Creek unit present
34 beneath part of the 200 East Area, and the 600 Area landfills southeast of the 200 East Area is
35 the mainstream alluvium (DOE/RL-2002-39).

36 Ringold Formation. The Ringold Formation comprises an interstratified fluvial-lacustrine
37 sequence of unconsolidated to semiconsolidated clay, silt, sand, and granule-to-cobble gravel
38 deposited by the ancestral Columbia River. These sediments consist of four major lithofacies
39 (from shallowest to deepest; see Figure 2-4):

40 . Upper fines: lacustrine mud; silty over-bank deposits and fluvial sand

41 * Upper coarse: fluvial sand and gravel; silty-sandy gravel with secondary lenses and
42 interbeds of gravelly sand, sand, and muddy sand to silt and clay
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1 * Lower mud: buried soil horizons, overbank, and lake deposits; mainly silt and clay

2 . Basal coarse: fluvial gravel and sand; silty-sandy gravel with secondary lenses and
3 interbeds of gravelly sand, sand, and muddy sand to silt and clay.

4 Elephant Mountain Member. The Elephant Mountain Member is the uppermost basalt unit
5 (i.e., bedrock) in the majority of the OU areas. Except for the Gable Gap area (between Gable
6 Butte and Gable Mountain) where it has been eroded away, the Elephant Mountain Member is
7 laterally continuous throughout the OUs.

8 2.2.3 Groundwater Operable Units

9 The Hanford Site is divided into 12 separate groundwater OUs, as depicted in Figure 2-5. The
10 two 200-SW-I OU landfills overlie the 200-PO-I Groundwater OU. Depending on location, the
11 twenty-four 200-SW-2 OU landfills overlie one of four groundwater OUs, including 200-ZP-1,
12 200-UP-1, 200-BP-5, and 200-PO-1. Groundwater contaminant plumes are attributed primarily
13 to past operations of land-based liquid-waste disposal facilities (e.g., ponds, ditches, cribs) and
14 other liquid-waste management facilities (e.g., reverse wells, leaking underground storage tanks).
15 The solid-waste landfills primarily received dry waste and are not expected to have impacted the
16 groundwater.

17 2.2.3.1 200 West Area

18 The 200-ZP- 1 Groundwater OU includes the northern and central parts of the 200 West Area and
19 the western 600 Area. Groundwater is monitored to assess the performance of an interim-action
20 pump-and-treat system for carbon tetrachloride contamination, to track other contaminant
21 plumes, and to support RCRA TSD units and the State-Approved Land Disposal Site (SALDS).
22 Data from facility-specific monitoring also are integrated into CERCLA groundwater
23 investigations. The groundwater contamination plumes of interest in this area include carbon
24 tetrachloride, chloroform, trichloroethene, nitrate, chromium, fluoride, tritium, 1-129, Tc-99, and
25 uranium.

26 Twelve solid-waste landfills overlie the 200-ZP-1 Groundwater OU. These include the
27 218-W-1, 218-W-LA, 218-W-2, 218-W-2A, 218-W-3, 218-W-3A, 218-W-3AE, 218-W-4A, and
28 218-W-4B Landfills, all but the southeast corner of the 218-W-4C Landfill, and the 218-W-5 and
29 218-W-ll Landfills.

30 A pump-and-treat system is operating in the 200-ZP-1 Groundwater OU to contain and capture
31 the high-concentration portion of the carbon tetrachloride plume located north of the Plutonium
32 Finishing Plant. The plume originated from discharges to the 216-Z-9 Trench, 216-Z-lA Tile
33 Field, and 216-Z-18 Crib and has moved north and east of the waste sites. The pump-and-treat
34 system was implemented as an interim remedial measure in three phases starting in 1996. The
35 RAOs for the pump-and-treat system are to capture the high-concentration area of the carbon
36 tetrachloride plume at the water table, to reduce contaminant mass, and to gather information to
37 support future RI/FS decisions. The high-concentration plume is defined by the 2,000 to
38 3,000 pig/L plume contour, which initially was centered beneath the Plutonium Finishing Plant
39 and related waste sites. In 2005, concentrations of carbon tetrachloride exceeding the 2,000 pg/L
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I remedial action goal were reported at wells west of the TX and TY Tank Farms. Four
2 monitoring wells were converted to extraction wells and connected to the 200-ZP- I Groundwater
3 OU pump-and-treat system. Pumping began there in late July 2005 and continued through fiscal
4 year 2006.

5 Figure 2-5. Hanford Site Groundwater Operable Units and Areas of Interest.
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I Since the pump-and-treat system was started in August 1996, over 10,197 kg of carbon
2 tetrachloride have been removed from almost 3.19 billion liters of groundwater.

3 The 200-UP-I Groundwater OU interest area addresses groundwater contaminant plumes
4 beneath the southern third of the 200 West Area and adjacent portions of the surrounding
5 600 Area. Technetium-99, uranium, tritium, 1-129, nitrate, and carbon tetrachloride are the
6 contaminants of greatest significance in groundwater and form extensive plumes within the
7 region. Only the southeast corner of the 218-W-4C Landfill overlies the 200-UP-1
8 Groundwater OU. Contaminant plumes underlying the 200 West Area are depicted in
9 Figure 2-6.

10 An interim remedial-action pump-and-treat system operated in the central part of the 216-U-I
1 I and 216-U-2 Cribs plumes from 1994 until early 2005. Operation of this system caused the
12 plume to bifurcate into a high-concentration portion captured by the pump-and-treat system and
13 a lower concentration portion outside the capture zone that has continued to migrate into the
14 600 Area. The remediation was successful in reducing concentrations below the remedial action
15 goal of 9,000 pCi/L. During January 2005, groundwater extraction was terminated and a
16 rebound study was initiated. Monthly sampling was performed to assess plume response to the
17 termination of pumping. The rebound study concluded in January 2006, and Tc-99
18 concentrations at all monitoring wells were below the remedial action goal throughout fiscal
19 year 2006.

20 Because the treatment system did not operate in fiscal year 2006, additional groundwater was not
21 extracted from the 200-UP-I Groundwater OU plume area, and no contaminant mass was
22 removed from the aquifer. Over 853 million liters have been treated since startup of remediation
23 activities in fiscal year 1994. A total of 118.8 g of Tc-99, 211.8 kg of uranium, 34.6 kg of
24 carbon tetrachloride, and 34,716 kg of nitrate have been removed from the aquifer.

25 2.2.3.2 200 East Area

26 The 200-BP-5 Groundwater OU interest area addresses groundwater contaminant plumes
27 beneath the northern half of the 200 East Area and adjacent portions of the surrounding
28 600 Area. This OU includes several RCRA units and CERCLA past-practice sites in the north
29 part of the 200 East Area and extends north to Gable Gap. Technetium-99 is the contaminant of
30 greatest concern in the 200-BP-5 Groundwater OU, because of its mobility and broad areal
31 extent. Uranium, though more limited in terms of areal distribution, also has been recognized
32 recently as an important COPC. Groundwater is monitored in this OU to define the regional
33 extent of Tc-99, uranium, and other significant contaminants across the OU, as well as the local
34 extent of contamination associated with specific RCRA TSD units in the area.

35 Eleven solid waste landfills overlie the 200-BP-5 Groundwater OU. These include the 218-E-2,
36 218-E-2A, 218-E-4, 218-E-5, 218-E-5A, 218-E-8, 218-E-9, 218-E-10, 218-E-12A, 218-E-12B,
37 and 218-C-9 Landfills.

38
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Figure 2-6. 200 East and 200 West Area
Groundwater Contamination Plumes.
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I The 200-PO- I Groundwater OU interest area addresses grdundwater contaminant plumes
2 beneath the southern portion of the 200 East Area and a large triangle-shaped portion of the
3 Hanford Site extending to the Hanford townsite. Tritium, nitrate, and 1-129 are the contaminants
4 with the largest plumes in groundwater. Other COPCs in more localized areas include Sr-90 and
5 Tc-99. COPCs also include arsenic, chromium, manganese, vanadium, Co-60, cyanide, and
6 uranium. Only one solid waste landfill, the 218-E-I Landfill, overlies the 200-PO-1
7 Groundwater OU. Contaminant plumes underlying the 200 East Area are depicted in Figure 2-6.

8 2.2.3.3 Groundwater Flow

9 Moisture in the vadose zone typically is concentrated along high-contrast bed interfaces, as well
10 as along finer grained layers. Precipitation and waste-water discharges may migrate downward
II along discordant features such as elastic dikes, or spread laterally, sometimes in a stair-step
12 fashion, along overlapping series of anisotropic, discontinuous strata (Bjornstad et al., 2003,
13 "Hydrogeology of the Hanford Site Vadose Zone").

14 Groundwater in the unconfined aquifer flows from areas where the water table is higher (west of
15 the Hanford Site) to areas where it is lower (toward the Columbia River) (Figure 2-7). In
16 general, groundwater flows eastward through the 200 Areas Plateau, from the 200 West Area to
17 the 200 East Area; from there it flows east to southeast through the 600 Area to discharge into the
18 Columbia River.

19 Groundwater generally flows from west to east beneath the 200 West Area. Past effluent
20 discharges at the former U Pond and other liquid-waste disposal facilities caused a groundwater
21 mound to form beneath the 200 West Area that significantly affected regional flow patterns in
22 the past. These discharges largely ceased by the mid-1990s, but a remnant mound remains,
23 which is apparent from the shape of the water-table contours passing through the 200 West Area.
24 Currently, the water table elevation is ~12 m above the estimated water-table elevation from
25 before the start of Hanford Site operations. The water table beneath the 200 West Area is locally
26 perturbed by discharges from the SALDS, as well as by operation of a groundwater
27 pump-and-treat remediation system at the 200-ZP- I Groundwater OU.

28 Groundwater flow in the central portion of the Hanford Site, encompassing the 200 East Area,
29 may be affected by the presence of one or more buried flood channels, which trend northwest to
30 southeast (see Figure 2-3). The water table in this area is very flat because of the high
31 permeability of the Hanford formation. The hydraulic gradient is approximately x 10-5 (i.e., the
32 top of the water table drops one unit of vertical distance for every 100,000 equivalent units of
33 horizontal distance). The Hanford formation fills the ancient flood channels (see Section 2.2.2)
34 and forms the upper portion of the unconfined aquifer. Groundwater flow in this region is
35 affected significantly by the presence of low permeability sediment of the Ringold Formation at
36 the water table east and northeast of the 200 East Area, as well as basalt above the water table.
37 These features constitute barriers to groundwater flow.
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Figure 2-7. Hanford Site Water Table Map for April 2006 (PNNL-16346).
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1 The extent of the basalt units above the water table continues to increase slowly because of the
2 declining water table, resulting in an even greater effect on groundwater flow in this area. In the
3 past, liquid discharges to the former 216-B-3 Pond (1945 to 1997) created a large water table
4 mound and reversed groundwater flow directions. The mound has dissipated, but the water table
5 beneath the 200 East Area remains -2 m higher than the estimated pre-Hanford Site conditions.
6 Simulations of equilibrium conditions after site closure suggest that the water table in the
7 200 East Area will be near its pre-Hanford Site elevation (PNNL-14753, Groundwater Data
8 Package for Hanford Assessments).

9 The flat nature of the water table (i.e., very low hydraulic gradient) in the 200 East Area and
10 vicinity makes determination of the flow direction difficult. This is because the uncertainty in
11 the water-level elevation measurements is greater than the actual relief present on the water
12 table. Therefore, determining the groundwater flow direction based on these data is problematic,
13 so other evidence is used to infer flow directions. Water enters the 200 East Area and vicinity
14 from the west and southwest, as well as from beneath the mud units to the east and from the
15 underlying aquifers where the confining units have been removed or thinned by erosion. The
16 flow of water divides, with some migrating to the north through Gable Gap and some moving
17 southeast toward the central part of the Site. The specific location of the groundwater flow
18 divide currently is not known. It is known that groundwater flows north through Gable Gap,
19 because the hydraulic gradient is steep enough to be determined using water-level-elevation data
20 (the gradient averages 1.5 x 10-4 along a north flow direction). Groundwater is known to flow
21 southeast within the region between the 200 East Area and the Central Landfill, because the
22 average water-level elevation at the landfill (121.96 m NAVD88, North American Vertical
23 Datum of 1988, for May 2006) is -0.13 m less than the average elevation in the 200 East Area
24 (122.09 m NAVD88 for April 2006). This yields a regional hydraulic gradient ranging from
25 1 x 10-5 to 2 x 10-5.

26 The Hanford Site has a semiarid climate with annual precipitation of approximately 15 cm
27 (6 in.). Estimates of recharge from precipitation range from 0 to 10 cm/yr (0 to 4 in/yr) and
28 largely are dependent on soil texture and the type and density of vegetation. Recharge also can
29 be affected by seasonal variations and associated changes in the amount of precipitation, and
30 recycling of that precipitation to the atmosphere by evaporation and plant transpiration.
31 Artificial recharge occurred when effluent such as cooling water and liquid wastes from Hanford
32 Site process operations were disposed to the ground via ponds, ditches, and cribs. Most sources
33 of artificial recharge have been halted.

34 Sections 2.2.3.4 through 2.2.3.5 discuss site-specific groundwater flow.

35 2.2.3.4 200 West Area Hydrogeology

36 This section describes the stratigraphy, vadose zone, uppermost aquifer, groundwater flow, and
37 contaminant plumes beneath the landfills located in the 200 West Area. The sections first
38 discuss the hydrogeology of the landfills in the northwest, then in the southwest. PNNL-14058,
39 Prototype Database and User's Guide of Saturated Zone Hydraulic Properties for the Hanford
40 Site, compiles estimates of hydraulic properties based on aquifer testing of wells near these
41 landfills.
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1 2.2.3.4.1 218-W-1A, 218-W-2A, 218-W-3, 218-W-3A, 218-W-3AE, 218-W-4A, and
2 218-W-5 Landfills

3 These landfills are located in the northwestern part of the 200 West Area. The following
4 summary is from the investigations and groundwater monitoring conducted at the 218-W-3A,
5 218-W-3AE, and 218-W-5 Landfills, also known as Low-Level Waste Management Area 3
6 (LLWMA-3).

7 Figure 2-8 is a west-east cross section passing through the northern part of the 200 West Area.
8 LLWMA-3 would be just west of well 299-W6-3 in the cross section. These landfills are
9 underlain by the Hanford formation, the Cold Creek unit, and the Ringold Formation. The depth

10 to the water table is -69 to 78 m (-227 to 255 ft) below ground surface, and the aquifer thickness
11 ranges from -60 to -73 m (-197 to -240 ft) thick. The unconfined aquifer is entirely within the
12 upper coarse gravels of the Ringold Formation. The base of the aquifer is the Ringold Formation
13 lower mud, except where this unit is not present in the northern portions of LLWMA-3; there the
14 aquifer base is the top of basalt.

15 The groundwater flow beneath LLWMA-3 is toward the east-northeast, with a calculated
16 gradient1 7 of 0.0018 in April 2006. The flow direction is returning to the pre-Hanford Site
17 conditions and will continue to change until the direction is predominately west to east.

18 Regional groundwater-contaminant plumes of carbon tetrachloride and nitrate underlie portions
19 of LLWMA-3 at levels exceeding their drinking water standards. Trichloroethene and
20 chloroform also are elevated, but do not exceed standards. Radionuclide concentrations are low
21 or undetectable. There is no evidence to suggest that the LLWMA-3 landfills have contributed
22 to the regional groundwater-contaminant plumes.

23 2.2.3.4.2 218-W-1, 218-W-2, 218-W-4B, 218-W-4C, and 218-W-11 Landfills

24 These landfills are located in the west-central part of the 200 West Area. The following
25 summary is from the investigations and groundwater monitoring conducted at the 218-W-4B and
26 218-W-4C Landfills, also known as LLWMA-4.

27 Figure 2-9 is a west-east cross section passing through the southern part of the 200 West Area.
28 Well 299-W18-1 in the cross section represents LLWMA-4. These landfills are underlain by the
29 Hanford formation, the Cold Creek unit, and the Ringold Formation. The depth to the water
30 table is -67 to 76 m (-219 to 249 ft) below ground surface, and the aquifer thickness ranges from
31 -64 to -69 m (-210 to -226 ft) thick. The unconfined aquifer is entirely within the upper
32 coarse gravels of the Ringold Formation, and the base of the aquifer is the Ringold Formation
33 lower mud.

34

'7 Gradient, or hydraulic gradient, is essentially the slope of the water table and is calculated between two wells in a
monitoring network as the difference in elevation of the water levels divided by the distance between the wells.
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Figure 2-8. Schematic Hydrogeologic Cross Section Passing West-to-East Beneath the Northern 200 West Area
and Vicinity (PNNL-1 3858).

The horizon labeled "Plio-Pleistocene" is the Cold Creek unit. LLWMA-3 lies just west of well 299-W6-3.
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Figure 2-9. Schematic Hydrogeologic Cross Section Passing West-to-East Beneath the Southern 200 West Area
and Vicinity (PNNL-13858).

The horizon labeled "Plio-Pleistocene" is the Cold Creek unit. Well 299-W 18-1 represents LLWMA-4.
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I The groundwater flow beneath these landfills is generally to the east, with a gradient of
2 0.004 in July/August 2006. The groundwater flow is affected to a large degree by the
3 200-ZP- I Groundwater OU pump-and-treat system, which has extraction wells to the east
4 and injection wells to the west of these landfills.

5 Regional contaminant plumes of carbon tetrachloride and nitrate underlie portions of LLWMA-4
6 at levels exceeding their drinking water standards. Trichloroethene and chloroform also are
7 elevated, but do not exceed standards. Uranium concentrations are elevated and increasing in a
8 well in the southwest corner of LLWMA-4 (upgradient). In fiscal year 2006 levels remained
9 below the drinking water standard. All of these contaminants appear to have sources at

10 liquid-waste disposal sites in the 200 West Area.

I I Perched water historically has been documented above the Cold Creek unit at locations in the
12 200 West Area. While the liquid-waste disposal facilities were operating, many localized areas
13 of saturation or near saturation were created in the soil column. One former monitoring well at
14 the 218-W-4C landfill monitored a perched zone above the Cold Creek unit from 1991 to 1994,
15 when it went dry.

16 2.2.3.5 200 East Area Hydrogeology

17 This section describes the stratigraphy, vadose zone, uppermost aquifer, groundwater flow, and
18 contaminant plumes beneath the landfills located in the 200 East Area. The sections separately
19 discuss the hydrogeology of three portions of the 200 East Area: northwest, northeast, and
20 east-central. PNNL-14058 compiles estimates of hydraulic properties based on aquifer testing of
21 wells near these landfills.

22 2.2.3.5.1 218-E-2A, 218-E-5, 218-E-5A, and 218-E-10 Landfills

23 These landfills are located in the northwestern corner of the 200 East Area. The following
24 summary is from the investigations and groundwater monitoring conducted at the 218-E- 10
25 Landfill, also known as LLWMA-1. Wells 299-E28-26 and 299-E33-29 shown in Figure 2-10
26 and 299-E33-34 in Figure 2-1I represent LLWMA 1.

27 These sites are underlain by the Hanford formation. The depth to the water table ranges between
28 71 and 88 m (233 and 289 ft) below ground surface, and the unconfined aquifer is 2.0 to -1 1.6 m
29 (-6.6 to -38 ft) thick. The thin, unconfined aquifer is contained in the sand and gravel of the
30 Hanford formation, which directly overlies the basalt.

31 Groundwater flow is believed to be toward the north (PNNL- 16346), but considerable
32 uncertainty remains, because differences in water level elevation are within the range of
33 measurement error.

34 Regional contaminant plumes underlie portions of LLWMA-I. Uranium and Tc-99 exceed their
35 drinking water standard in the northeast corner of the site. Iodine-129 exceeds its standard
36 beneath the north and east portions of LLWMA 1, and tritium is elevated but below the drinking
37 water standard. Nitrate also exceeds its drinking water standard. All of these contaminants
38 appear to have sources at liquid-waste disposal sites in the 200 East Area.
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Figure 2-10. Schematic Hydrogeologic Cross Section Passing West-to-East Beneath the Northwestern 200 East Area
and Vicinity (PNNL-12261).

Wells 299-E33-29 and 299-E33-43 represent LLWMA-1, and well 299-E34-1 1 represents LLWMA-2.
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Figure 2-1l. Schematic Hydrogeologic Cross Section Passing Northwest-to-Southeast Beneath the Northern 200 East Area
and Vicinity (PNNL-12261).

Well 299-E33-34 represents LLWMA-1, and well 299-E27-1 I represents LLWMA-2.
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2 2.2.3.5.2 218-E-8, 218-E-12A, and 218-E-12B Landfills

3 These landfills are located in the northeastern corner of the 200 East Area. The following
4 summary is from the investigations and groundwater monitoring conducted at the
5 218-E-12B Landfill, also known as LLWMA-2. Wells 299-E34-1 I in Figure 2-10 and
6 299-E27-1 I in Figure 2-l1 represent LLWMA-2.

7 These landfills are underlain by the Hanford formation. The Ringold Formation is absent
8 beneath the landfills but is present west and east of the 200 East Area (see Figures 2-8 and 2-9).
9 The depth to the water table is 74 to 69 m (226 to 243 ft) below ground surface, and the aquifer

10 thickness ranges from 0 to -3 m (0 to -10 ft) thick at the 218-E-12B Landfill (LLWMA-2).
II Wells in the north portion of LLWMA-2 are all dry, and the water table has dropped below the
12 top of the basalt.

13 Where present, the unconfined aquifer is contained in the sand and gravel of the Hanford
14 formation, which directly overlies the basalt.

15 The groundwater gradient in this part of the 200 East Area is almost flat, making the
16 determination of groundwater-flow direction difficult. Groundwater appears to flow generally to
17 the west or southwest. The presence of basalt above the water table in the north portion of
18 LLWMA-2 restricts groundwater flow.

19 Regional groundwater-contaminant plumes of 1-129 and nitrate exceed drinking water standards
20 in wells monitoring LLWMA-2. There is no evidence to suggest that the LLWMA-2 landfills
21 have contributed to the groundwater-contaminant plumes.

22 2.2.3.5.3 218-C-9 and 218-E-1 Landfills

23 These landfills are located south of LLWMA-2, where the aquifer is thicker. Interpretations in
24 this section are primarily from PNNL- 12261. Figure 2-12 is a cross-section showing the geology
25 beneath these sites. Wells 299-E24-8 and 299-E27-1 represent the 218-C-9 Landfill and well
26 299-E24-7 and approximate the conditions beneath the 21 8-E- I Landfill.

27 The uppermost aquifer beneath the 218-C-9 Landfill is in the sand and gravel of the Hanford
28 formation. The base of the aquifer is either a fine-grained portion of Ringold basal coarse or the
29 basalt surface (see Figure 2-12), at an elevation of -100 in (305 ft) amsl. Hydraulic head was
30 -122 m (400 ft) amsl in March 2007, so the aquifer is -22 m (72 ft) thick. Flow direction is
31 difficult to determine because of the flat water table. At nearby Waste Management Area C,
32 flow direction is interpreted to be toward the southwest (PNNL- 16346).

33 The uppermost aquifer beneath the 218-E-I Landfill is in the sand and gravel of the Hanford
34 formation and perhaps Ringold basal coarse (see Figure 2-12). The base of the aquifer is
35 inferred to be a fine-grained portion of Ringold basal coarse at an elevation of -88 in (290 ft)
36 amsl. Hydraulic head is ~122 m (400 ft) amsl at this location (PNNL-16346), so the aquifer is
37 34 m ( 112 ft) thick. Flow direction is difficult to determine because of the flat water table. At
38 the nearby Integrated Disposal Facility, flow direction is interpreted to be toward the east or
39 southeast (PNNL-16346).
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Figure 2-12. Schematic Hydrogeologic Cross Section Passing North-to-South Beneath the Eastern 200 East Area (PNNL-12261).

Well 299-E24-7 represents the 218-E-1 Landfill, and wells 299-E24-8 and 299-E27-1 represent the 218-C-9 Landfill.
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I Regional groundwater-contaminant plumes in the east-central 200 East Area at levels above
2- drinking water standards include 1-129, tritium, and nitrate. There is no evidence to suggest that
3 the LLWMA-2 landfills have contributed to the groundwater-contaminant plumes.

4 2.2.3.6 Nonradioactive Dangerous Waste Landfill and 600 Area Central Landfill
5 Hydrogeology

6 The NRDWL and 600 CL (also called the Solid Waste Landfill) are located in the central part of
7 the Hanford Site about 5.5 km (3.4 mi) southeast of the 200 East Area. These landfills are
8 underlain by the Hanford formation and the Ringold Formation (Figure 2-13). The uppermost
9 unconfined aquifer is within the Hanford formation and the upper fines of the Ringold

10 Formation. The base of the uppermost unconfined aquifer is a I to 4 m (3 to 13 ft) thick clayey
II silt layer in the Ringold Formation upper fines, at an elevation of - 100 rn amsl (PNNL-12227,
1 2 Groundwater Monitoring Plan fbr the Nonradioactive Dangerous Waste Land/il). The depth to
13 the water table is ~41 m (~135 ft) below ground surface, and the uppermost aquifer is -22 n
14 (72 ft) thick (May 2006 data).

15 The direction of groundwater flow is difficult to determine from water-table maps because of the
16 extremely low hydraulic gradient. The best indicators of flow direction are the major plumes of
17 1-129, nitrate, and tritium that originated from liquid-waste disposal sites in the 200 Areas.
18 These plumes flow to the southeast in the vicinity of the landfills. Regional plumes of 1-129,
19 tritium, and nitrate exceed drinking water standards in wells monitoring these landfills.

20 In addition to the 24 landfills considered in the Phase [-B DQO process, historical information
21 for an additional 15 unplanned release waste sites was evaluated, because the sites were
22 contained within or near the in-scope 200-SW-2 OU landfills. None of the unplanned release
23 sites are/were within the 200-SW-I OU landfills. In 13 cases (i.e., UPR-200-E-24,
24 UPR-200-E-30, UPR-200-E-53, UPR-200-W- 11, UPR-200-W-37, UPR-200-W-134,
25 UPR-200-E-23, UPR-200-W-16, UPR-200-W-26, U PR-200-W-53, UPR-200-W-72,
26 UPR-200-W-84, and Z PLANT BP), the unplanned release site has been classified as
27 "Consolidated" in WIDS, because either it was a duplicate of another unplanned release or it
28 was considered to be contained within the footprint of one of the 200-SW-2 OU landfills and will
29 be addressed via the RI/ES process for the landfill.

According to RL-TPA-90-0001. Tri-Paty Agreement Hendhook Aanagement Procedlrs Guideline Number
TPA-MP-14. "Maintenance of the Waste Information Data System (WIDS)," Rev. L. p. 1, 01 18/07, consolidated
means "a reclassification status indicating a WIDS site is a duplicate of, physically located within, or
adjacent to another WIDS site and will be dispositioned as part of that other WIDS site."
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1 In one case, the waste site (UPR-200-W-45) was reclassified in WIDS as a "No-Action" site.
2 The other unplanned release waste site (UPR-200-E-61) has been reclassified as "Rejected." 9

3 Note that although sites may be classified as "No-Action" or "Consolidated," these sites must be
4 carried through completion of the RI/FS process. "No-Action" sites need to be included in the
5 RI/FS documentation with an explanation included as to why the sites do not require action.
6 "Consolidated" sites need to be included in the RI/FS documentation and need to be taken into
7 consideration during the selection of the preferred alternative, remedial decision, or action. Only
8 the "Rejected" sites do not require further documentation.

9 A listing and brief summary description of the 24 landfills in the 200-SW-2 OU, as well as site
10 descriptions of the two 200-SW-1 OU landfills (i.e., NRDWL and 600 CL) are provided in
11 Appendix B, Table B-1. Brief summary descriptions for the 15 unplanned release waste sites are
12 presented in Appendix B, Table B-2.

13 2.2.4 History of Facilities Generating Solid Waste

14 The sources of wastes (both Hanford Site and offsite operations) that contributed to the inventory
15 of the landfills varied over time. The following section provides an overview of the various
16 process activities that contributed waste to the 200-SW-I and 200-SW-2 OU landfills.

17 2.2.4.1 200 Areas History

18 The process history of the 200 Areas facilities changed over time; consequently the chemical and
19 radionuclide waste streams produced by the specific facilities changed. Three chemical
20 extraction methods were used to recover plutonium during 45+ years of process operations:

21 . The bismuth phosphate batch process at the 221/224-B and -T Plants

22 . The REDOX continuous solvent-extraction process at the 202-S Plant

23 * The PUREX continuous solvent-extraction process at the 202-A Plant.

24 All processes were characterized by the initial dissolution of the fuel rodjackets: (1) sodium
25 hydroxide was used for aluminum-clad fuels; (2) ammonium nitrate/ammonium fluoride was
26 used for zirconium-clad fuels; and (3) the plutonium-bearing uranium fuel rods were dissolved
27 using concentrated nitric acid.

28 The chemical extraction of plutonium from the fuel rod solution then proceeded on either a batch
29 or continuous basis, depending on the plant. Multiple steps usually were required to separate

"9 Per RL-TPA-01-0001, Guideline Number TPA-MP-14, no action means "a reclassification status indicating a
waste site does not require any further remedial action under RCRA Corrective Action, CERCLA, or other cleanup
standards based on an assessment of quantitative data collected for the waste site." Rejected means "a
reclassification status indicating a waste site does not require remediation under RCRA Corrective Action,
CERCLA, or other cleanup standards based on qualitative information such as a review of historical records,
photographs, drawings, walkdowns, ground penetrating radar scans, and shallow test pits. Such investigations do not
include quantitative measurements."
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1 plutonium from the associated uranium and fission products (DOE/RL-98-28). Fuel decladding
2 wastes were processed and routed to underground tank storage. A detailed discussion of the
3 200 Areas processing operations may be found in Appendix H of the Implementation Plan
4 (DOE/RL-98-28).

5 About 65 percent (by waste volume) of the waste burials in the 200 Areas trenches in the scope
6 of this project originated in the 200 Areas (SWITS). Types of solid waste varied greatly and
7 included the following materials:

8 a Large contaminated vehicles, debris, and equipment (such as railway cars, pipes or ducts,
9 tanks, ovens, pumps, columns, and other failed or outdated processing equipment)

10 0 Small contaminated wastes such as filters, rags, small tools, paint cans, rubber gloves,
11 and clothing

12 . Metals and dry chemicals such as depleted uranium and lead

13 0 Contaminated soil and vegetation from cleanups of unplanned releases and contamination
14 found during routine surveys

15 . Small amounts of liquid wastes (usually sealed in drums with stabilizers and/or
16 absorbents) such as liquid plutonium or tritium solutions

17 . Small amounts of highly radioactive wastes packaged in 3.9 and 18.9 L (1-and 5-gal)
18 cans (usually from laboratory operations) and stored in caissons.

19 2.2.4.2 100 Areas History

20 Nine graphite-moderated, light-water-cooled reactors were constructed near the Columbia River
21 in the Hanford Site 100 Areas over a period of 20 years, commencing in 1943. The reactors
22 were used to produce plutonium by irradiating metallic uranium fuel elements with neutrons
23 during the fission reaction in the reactor core. The first eight reactors at the Hanford Site,
24 designated 105-B, -C, -D, -DR, -F, -H, -KW, and -KE, were similar in design, using a
25 once-through light-water cooling system. The ninth reactor, 105-N, used a closed-loop light
26 water cooling system. In addition to the reactors, a radiobiology facility, the 108-F Biology
27 Laboratory, in the 100 Areas, sent a small amount of biological wastes to be buried in the
28 200 Areas.

29 Although 100 Area wastes typically were disposed to trenches and landfills in the 100 Area until
30 the mid- 1 970s, about 10 percent by volume of the waste burials in 200 Areas trenches within the
31 scope of this project originated in the 100 Area (SWITS). They include fuel spacers and
32 canisters; ion-exchange columns and modules; dummy slugs; asbestos insulation removed from
33 pipes; equipment such as ladders, tools, and muffle furnaces; HEPA filters; gloveboxes; boron
34 balls; miscellaneous demolition waste such as ductwork, concrete, telephone poles, and soil;
35 groundwater slurries solidified with absorbents; concrete powder; steel shot; tanker trailers and
36 rail cars; a cement mixer; lead shielding; and depleted uranium (SWITS).
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1 More detailed histories, including descriptions of facilities and waste sites in the 100 Areas, may
2 be found in technical baseline reports that were written for the 100-B, 100-D, 100-H, 100-K, and
3 100-N Areas. The reports (BHI-00127, 100-HArea Technical Baseline Report;
4 WHC-SD-EN-TI-181, 100-D Area Technical Baseline Report; WHC-SD-EN-TI-220,
5 100-B Area Technical Baseline Report; WHC-SD-EN-TI-239, 100-K Area Technical Baseline
6 Report; and WHC-SD-EN-TI-25 1, 100-N Area Technical Baseline Report) are listed in the
7 reference section of this work plan.

8 2.2.4.3 300 Area History

9 The 300 Area contains facilities, particularly laboratories, that placed solid wastes in
10 200-SW-2 OU landfills. These facilities include the 308, 309, 324, 325, 326, 327, and
11 329 Buildings. The missions that these facilities supported varied. A summary of the types of
12 operations that were ongoing when solid wastes from the 300 Area facilities were sent to waste
13 sites may be found in DOE/RL-2001-66, Chemical Laboratory Waste Group Operable Units
14 RI/FS Work Plan, Includes: 200-LW-I and 200-LW-2 Operable Units. A small amount of
15 300 Area wastes were disposed to the 200 Areas in the 1940s through 1960s. Radioactive waste
16 burials were stopped in the 300 Area in 1972; since then 300 Area wastes have been disposed to
17 the 200 Areas.

18 About 10 percent by volume of the waste burials in 200 Areas trenches within the scope of this
19 project originated in the 300 Area (SWITS). Burials from all time periods include laboratory
20 wastes such as hot-cell and airlock wastes, laboratory furnishings such as cabinets, Plutonium
21 Recycle Test Reactor wastes, ion-exchange columns, HEPA filters, tools and equipment,
22 depleted uranium, tritium waste, water tower pieces, construction and demolition wastes,
23 solidified liquid wastes, contaminated equipment and clothing, and miscellaneous trash
24 (SWITS).

25 2.2.4.4 Offsite Sources

26 The amount of wastes accepted by the Hanford Site from offsite generators is about 10 percent
27 by volume of the waste burials in trenches within the scope of this project. These generators
28 include a variety of government processes and programs. The majority of offsite waste is from
29 FUSRAP and from other DOE complex sites such as Argonne National Laboratory and the
30 Fermi National Accelerator Laboratory.

31 A detailed discussion of offsite wastes, their source, location, volume, type, and history may be
32 found in WHC-EP-0912, WHC-EP-0845, and WHC-EP-0225.

33 2.2.4.5 Other Hanford Site Sources

34 The amount of waste burials in trenches within the scope of this project from Hanford Site
35 sources other than those discussed above (100, 200, and 300 Areas and offsite sources) is about
36 5 percent by volume. These sources include effluent and water-treatment facilities and
37 miscellaneous structures on the Hanford site. The wastes include dewatered sludge, well
38 casings, and soil (SWITS).
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1 2.2.5 Overview of Solid-Waste Operations

2 Hanford Site production processes and support activities used and disposed of a large variety of
3 chemical and/or radioactively contaminated waste (WHC-SA-2772-FP, History of Solid Waste
4 Packaging at the Hanford Site). When the Hanford Site began operations, each of the
5 operational areas (100, 200 East, 200 West, and 300 Areas) had its own disposal facilities. With
6 the exception of the 300 Area, each had landfills within or in the proximity of their perimeter
7 fence. The 300 Area facilities were as far away as the current location of the Energy Northwest
8 generating plant and close to the 400 Area.

9 2.2.5.1 Transuranic Waste

10 From 1944 to 1970, waste was not segregated (and is referred to as unsegregated waste in this
11 RI/FS work plan). Unsegregated radioactive wastes were disposed of through shallow land
12 burial, including some alpha-contaminated wastes. Records and inventories of waste-disposal
13 practices from this period are incomplete. The records that exist indicate the general types of
14 wastes disposed, an estimate of uranium and plutonium inventories, and a very general indication
15 of some of the types of currently regulated materials that potentially may have been disposed to a
16 particular site, such as silver, boron, nitrate, uranium, and lead. The disposal site was considered
17 to be the location for final disposition of solid wastes. Packaging was designed for transport,
18 with little regard for long-term integrity; early radiological waste, including most early
19 alpha-contaminated waste, was wrapped in burlap or paper or contained in wooden or cardboard
20 boxes. Early industrial wastes with high dose rates such as process tubes and jumpers often were
21 packaged in concrete boxes or large concrete tombs to mitigate dose to workers. Some smaller,
22 lower dose rate wastes were direct-dumped from trucks into trenches with no packaging. Early
23 wastes were more rarely packaged in 208.2 L (55-gal) drums or steel boxes and cans; the
24 practice of using durable containers rather than cardboard or wooden boxes became more
25 common over time. The use of cardboard boxes for disposal to the landfills was discontinued in
26 1984 (WHC-EP-0912). The waste was considered dry waste and did not contain significant
27 volumes of liquid (see, e.g., HW-77274, Burial ofHanford Radioactive Wastes). There were
28 numerous alternatives for disposal of large volumes of liquid (e.g., cribs, trenches, ditches,
29 underground storage tanks, reverse wells); therefore, it is unlikely that the early landfills were
30 used for disposal of bulk liquids. Occasionally, small volumes of bottled, highly contaminated
31 liquids were placed inside a 208.2 L (55-gal) drum, and the drum was filled with concrete to
32 provide shielding and to stabilize the liquid waste (DOE/RL-96-8 1). These wastes often were
33 covered with less than 1.2 m (4 ft) of soil cover.

34 After 1967, all alpha-contaminated wastes from the 105-N Reactor and the 300 Area were sent to
35 the 200 Areas for disposal (DOE/RL-96-8 1). In the early 1970s, increasing attention to reducing
36 potential contamination to groundwater led to a decision to send all LLW from all Hanford Site
37 facilities for burial within the 200 Areas, 60 to 90 m (200 to 300 ft) above ground water. The
38 last 300 Area landfill (the 618-7 Burial Ground) was closed in 1972. The last 100 Area landfill
39 closed in 1973 (WHC-EP-0912). Figure 2-14 shows a timeline illustrating the operational
40 periods for the various landfills and processes, as well as key regulatory milestones.
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1 In 1970, the U.S. Atomic Energy Commission (AEC) defined TRU waste (waste with known or
2 detectable contamination of transuranium nuclides) as a separate waste category and declared
3 that it must be stored in a retrievable form in contamination-free packages designed to last for
4 20 years, pending a decision on permanent disposal (AEC Immediate Action Directive 0511-21,
5 Policy Statement Regarding Solid Waste Burial). The TRU waste category created in 1970
6 designated 10 nCi/g as the lower limit for TRU. AEC Manual Chapter 0511, Radioactive Waste
7 Management, issued in 1973, established the segregation limit for TRU waste at 10 nCi/g.
8 Waste with TRU content greater than that limit was stored as retrievable TRU waste, and waste
9 with TRU content less than that limit was buried as LLW in the Hanford Site landfills.

10 Subsequent to 1970, procedures were developed for recording waste generation, form,
11 packaging, and placement to ensure that TRU waste could be located and retrieved. The data
12 were entered into what is now the SWITS database via parent (shipment) records. In 1982, the
13 TRU limit was revised upward to the present value of 100 nCi/g. The equipment required to
14 assay waste against the 100 nCi/g limit was not installed in the TRU Storage and Assay Facility
15 until 1985. Thus, a portion of the waste stored between 1970 and 1985 was not assayed and is
16 believed to be LLW and not TRU waste, because of the different criteria that were applied
17 initially and the lack of assay equipment. Retrievable stored TRU waste that is removed from
18 the landfills will be assayed to determine if it is LLW or TRU.

19 2.2.5.2 RCRA Waste

20 At the time that many of the Hanford Site's wastes were generated, however, there were no
21 definitions or regulations governing the chemical constituents. In the early 1980s, low-level
22 liquid organic waste was banned from land disposal at the Hanford Site landfills
23 (WHC-EP-0912). Although many of these constituents subsequently have been classified as
24 hazardous or dangerous wastes by the EPA and Ecology, only waste disposed of after RCRA
25 regulations went into effect is subject to active management as mixed, hazardous, or dangerous.
26 Where regulated chemical and radioactive constituents are combined in a waste form, waste
27 disposed of (after RCRA regulations went into effect) is subject to management as "mixed
28 waste." Ecology has regulated mixed waste since August 19, 1987, the date that
29 RCW 70.105.109, "Regulation of Wastes with Radioactive and Hazardous Components," went
30 into effect.

31 In 1987, the DOE issued the so-called byproduct rule, which clarified its position on the
32 hazardous components of mixed waste to be regulated by RCRA (10 CFR 962, "Byproduct
33 Material," and 52 FR 15937, "Radioactive Waste, Byproducts Material Final Rule"). On
34 November 23, 1987, the EPA authorized Ecology to regulate the hazardous constituents of
35 mixed wastes at the Hanford Site (52 FR 35556, "Final Authorization of State Hazardous Waste
36 Management Program; Washington"). In 2003, the DOE and Ecology signed a tentative
37 agreement (04-RCA-0037, "Notification of Completion of Hanford Federal Facility Agreement
38 and Consent Order (Tri-Party Agreement) Settlement and Tentative Agreement Interim
39 Milestone M-091-40, Requirement for DOE to "Initiate Retrieval at Its Burial Ground 218-W-4C
40 No Later Than November 15 2003" ") that retrievably stored waste containing suspect TRU
41 elements would be retrieved, repackaged, and ultimately shipped offsite for disposal. Tri-Party
42 Agreement Milestone M-091 subsequently was established to formally document this agreement.

43
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Figure 2-14. Timeline Illustrating Operations
Periods for Landfills with Key Milestones.
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I Retrieved waste found not to meet the current definition of TRU will be appropriately disposed
2 of within the Hanford Site. TRU waste containing hazardous components (TRUM) may require
3 treatment before shipment offsite). As of August 31, 2007, 6,226 m3 of post-1970 suspect-TRU
4 waste has been retrieved. Most of this waste was retrieved from the 218-W-4C Landfill, and a
5 smaller fraction was from the 218-W-4B Landfill. As of August 2007, 53 percent of the 208.2 L
6 (55-gal) drums and 68 percent of the non-drum containers retrieved have been determined to be
7 TRU waste, As older containers are retrieved from the 218-W-4B, 21 -W-3A, and
8 218-E-12B Landfills, the percentages of containers designating as TRU waste is likely to be
9 lower because of the historical changes in the definition of TRU waste since 1970. Retrieval

10 activity in the 218-W-3A and 218-E-12B Landfills is expected to begin in 2008.

I1 Management practices have changed over the years, as shown in Table 2-1. Since the late 1960s,
12 the contents of landfills have been tracked on databases, culminating in the current SWITS.
13

Table 2-1. Liquid- and Animal-Waste Packaging Practices.
Date Packaging Procedures

1967 Liquid waste was accepted when absorbed by an inert absorbent material Deceased laboratory animals or other
materials attractive as food for wildlife had to be sealed in plastic and packaged in wooden or metal containers that
prevented retrieval of the buried material by wildlife.

1974 Battelle-Northwest packaged carcasses in a waterproof inner container with sufficient inert absorbent material to
completely absorb the liquid as the carcasses decayed Additionally, the waste was treated with a material such as
unslaked fime, to suppress gas generation during decay, thus ensuring that the integrity of the approved outer
container was maintained.

1977 Damp and wet waste was permitted only when vaporization would not pressurize or corrode the container.
Containers had to withstand the credible internal pressures generated by the waste or be fitted with pressure
modifying devices. Animal carcasses. since they contained liquid organics, were considered organic liquid waste
and were not accepted.

1980 Liquid organic waste (flashpoint greater then 150 F) was acceptable for retrievably stored waste if properly
packaged. Liquid organic waste was to be placed unabsorbed into a seal-tight container (preferably 19 to 38 L [5
to 10 gal]). The inner container was overpacked into a 208.2 L (55-gal) drum with a rigid 4 mil polyethylene liner.
rhe drum was filled to the top with acceptable absorbent necessary to completely absorb the liquid if the inner
container was breached.

1982 To meet specifications, no more than 1.7 L of organic waste were transferred to a polybottle. The polybottle was
vented and contained two absorbent pads. The filled polybottles were sealed into vented and filtered polyethylene
bags. The bagged polybottles then were packaged for 20-year retrievable storage.

1987 A volume of diatomaceous earth was added equaling 4 times the estimated volume of a liquid.

14 2.2.6 Historical Disposal Practices and Facilities

15 Landfills were used at the Hanford Site beginning in 1944. They generally consist of one or
16 more types of burial trench(es) and/or solid-waste disposal facilities such as caissons (discussed
17 below). From 1944 to August 19, 1987 (effective date of mixed waste regulation), it was
18 common practice for solid LLW and waste containing components that currently are regulated
19 under WAC 173-303 to be disposed of in unlined burial trenches in the 200 Areas landfills. In
20 the mid-1990s disposal of MLLW took place in TSD-unit landfills in the 200 West Area, while
21 LLW continued to be disposed of in unlined burial trenches. Retrievable TRU wastes originally
22 were (from 1970) stored in retrievable storage units in unlined trenches until 1998, when they
23 began to be sent directly to the Waste Receiving and Processing Facility for repackaging to be
24 sent to an offsite disposal facility.
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I Before construction of TSD-unit landfills in the 1990s, most of the wastes sent to the 200 Areas
2 Landfills were disposed of, or retrievably stored, in trenches. A typical solid-waste burial trench
3 is shown in Figure 2-15. Non-TRU waste (LLW, waste containing components that currently
4 are regulated under WAC 173-303, nonradioactive waste) typically was disposed to unlined
5 earthen trenches approximately 4 to 5 m (12 to 16 ft) deep; some TRU trenches are up to 7.6 m
6 (25 ft) deep.

7 Figure 2-15. Diagram of a Typical Solid-Waste Burial Trench.

Solid Waste Burial Trench

5-20 m (a)

Backfill 0.5-2 m

3-8 m(a)

(a)Smaller dimensions are for typical "Dry 1.6-5 m (a)
Waste" trench containing cardboardf
boxes, barrels, etc. Larger dimensions
are for contaminated "Industrial" solid
waste trench containing failed process
equipment typically in large wooden,
metal or concrete boxes.

9

10 The Hanford Site soil, which consists largely of gravel and sand, sloughs off to an angle of
II repose of about 45 degrees during excavation. This required the movement of significant
12 volumes of earth for the preparation and backfilling of waste trenches. The wide top and
13 relatively narrow bottom of the resulting trench, coupled with the practice of covering all
14 radioactive wastes by the end of the day, has resulted in a low ratio of waste volume to land area
15 (BHI-00175). Volumes of radioactive buried waste (200-SW-2 OU) recorded in SWITS,
16 compared with trench volumes, suggest that an average of 21 percent of the trench volume is
17 waste packages; the remainder is backfill.

18 Burial trench locations are marked only by external survey marker monuments every 7.6 m
19 (25 ft) around the perimeter; markers are about 4.9 m (16 ft) above the trench floor
20 (WHC-EP-0225).
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1 Records were not kept on the amount and types of radionuclides buried as solid waste in the
2 early days of the Hanford Site project. BHI-00175 indicates that only a few incomplete records
3 on waste disposal activities from the 1950s and 1960s still exist. A few handwritten logbook
4 records have been found, dating from the early 1960s, showing details of some burials in the
5 200 West Area. Since the late 1960s, routine reports of radioactive waste disposal in the 100 and
6 200 Areas have been more complete, including the land area, the volume of waste, the number of
7 curies of the specific radionuclides, and the coordinates of the burial sites. Studies have been
8 made that estimate volume and radioactivity of previously unrecorded waste buried in the 100
9 and 200 Areas, based on the ratio of the various radionuclides present in the fuel elements and on

10 other known and deduced waste-generation and -disposal information. Inventories of plutonium
11 and uranium have been kept on the SWITS database and its predecessors since the late 1960s.
12 The best available records suggest that as of 2005, the 200 Areas landfills contained a total of
13 513 kg of plutonium in approximately 458,000 m3 (599,000 yd 3) of waste. The
14 200-SW-2 landfill trenches in the sco e of this work plan are estimated to contain 366 kg of
15 plutonium in 443,000 m3 (580,000 yd ) of waste. The 15,000 m 3 difference in waste volume and
16 differences in plutonium quantity primarily represent the post-1970 TRU and suspect TRU waste
17 that is being retrieved in support of the Tri-Party Agreement M-091-40 and M-091-41
18 milestones. Errors in accountability procedures suggest that as much as an additional 200 kg of
19 plutonium may have been disposed of in the 200-Area landfills (RHO-CD-194, A Study of the
20 234-5 Building Inventory Difference for the Years 1956 through 1966).

21 2.2.6.1 Hanford Site Waste-Acceptance Criteria

.2 In the late 1960s, the first waste-acceptance criteria documents were written for the 200 and
23 300 Areas. These documents provided specifications and standards for industrial wastes, as well
24 as for chemical-hazards control with respect to the landfills. Waste generators were required to
25 segregate their waste according to compatibility and content. During this time, small materials
26 were packaged in fiber drums, liquid wastes were acceptable only if absorbed by an inert
27 absorbent material, and organic matter had to be sealed in plastic and packaged in wooden or
28 metal containers. Equipment was buried in wooden boxes when available and, if a wooden box
29 could not be provided, the equipment was buried without a protective covering. If it was
30 determined that the equipment had levels of contamination and/or radiation dose too high to bury
31 without confinement, the equipment was wrapped in plastic before it was placed in a burial box
32 for disposal. Equipment also was placed in concrete boxes for disposal.

33 In 1970, a new specifications and standards document, ARH-1842, Specifications and Standards
34 for the Burial ofARHCO Solid Wastes, was released shortly after the AEC directed the
35 segregation of TRU wastes. This document stated that generators and operators must segregate
36 and package waste materials containing or suspected of containing plutonium or other TRU
37 radionuclides for containment and retrievability.

38 ARII-3032, Specifications and Standards for the Packaging, Storage, and Disposal of Richland
39 Operations Solid Waste, which was released in 1974, superseded the earlier document,
40 ARH-1 842. This document classified wastes into four different segregation groups:
41 nonradioactive, nonhazardous, combustible wastes; low-level, non-TRU wastes; TRU wastes;

2 and high-dose-rate wastes. Packages that contained less than 200 c/min of beta/gamma and less
% 43 than 500 d/min of alpha contamination were classified as nonradioactive and disposed of in the

2-55



DOE/RL-2004-60 DRAFT B

1 Central Landfill Facility. Solid wastes containing less than 10 nCi/g of plutonium and/or other
2 transuranic radionuclides were considered LLW and were further divided into combustible and
3 noncombustible wastes, which were packaged separately. Solid wastes containing or suspected
4 of containing greater than 10 nCi/g plutonium and/or other transuranic radionuclides were
5 considered to be TRU waste. Today, the standard is greater than 100 nCi/g of plutonium and/or
6 other transuranic radionuclides that are considered to be TRU waste. Failed equipment and large
7 items contaminated with transuranic radionuclides also were included in this category.

8 The five revisions of RHO-MA-222, Hanford Radioactive Solid Waste Packaging, Storage, and
9 Disposal Requirements, issued between 1980 to 1988, established new definitions for waste

10 classes, placed restrictions on waste contents, provided new specifications for container designs,
11 and included other key elements that directly impacted the waste classification system and
12 segregation requirements.

13 Before the late 1960s, there were no state or Federal regulations on segregation requirements for
14 packaging waste for burial at the Hanford Site. There were attempts to package waste to
15 minimize personnel exposure and prevent the spread of uncontained radioactivity to the
16 environment; however, these were not set guidelines and were done at the discretion of the
17 generator.

18 2.2.6.1.1 Low-Level Waste

19 In the 1960s, LLWs that were small in size were placed in plastic-lined cardboard boxes or
20 wrapped in grease-proof paper and placed in cardboard boxes. Large waste items were wrapped
21 in plastic shrouds. Grossly contaminated MFPs were packaged in high-integrity containers. The
22 most common method of depositing wastes in trenches during the 1960s was to dump boxes of
23 solid waste directly into the burial trenches. Wood or concrete boxes that contained bulky or
24 highly contaminated materials were dragged from railroad cars into the trench by bulldozers
25 using long cables. Before 1970, the primary concerns during burial operations were to ensure
26 confinement of contaminated materials during transport, minimize exposure to operating
27 personnel, confine radioactive or chemical materials to prevent releases to the environment, and
28 protect public health.

29 The packaging of waste materials was designed to maintain safety until the material was securely
30 buried; once buried, the containers were considered permanently disposed of. Because of the
31 favorable hydrological conditions, concern was not given to whether the containers remained
32 intact after burial. Until the mid-1970s, there were no requirements for venting burial containers
33 to allow for the release of built-up pressure. If waste materials were known to generate gases,
34 they were placed within containers constructed of a material known to collapse under the weight
35 of backfilling. Once the integrity of the container was no longer intact, it was considered vented.

36 Beginning in 1970, in addition to fiber drums and metal containers that were used to containerize
37 waste, iron or galvanized steel drums and boxes constructed of fiber-reinforced polyester,
38 plywood, or concrete were used for packaging small waste items. ARH-CD-353, Design
39 Criteriafor Transuranic Dry Waste Steel and Reinforced Concrete Burial Containers, released
40 in 1976, stated that burial containers were provided with vents if there was a requirement that
41 they be protected against variations in internal pressure. With the initial release of
42 RHO-MA-222 in 1980, each container was required to be capable of being fitted with an air or
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1 vacuum hose or a gaseous diffusion vent. Wood, steel, and/or concrete boxes continued to be
2 used for the burial of process equipment during this timeframe. It also was around 1980 that the
3 U.S. Department of Transportation-compliant 208.2 L (55-gal) galvanized drums were declared
4 to be the required packaging for TRU waste. The nongalvanized drums were used for non-TRU
5 waste shipments.

6 2.2.6.1.2 TRU Waste

7 To indicate the segregation of TRU waste from LLW, some facilities used painted drums; for a
8 period, yellow drums were used to package LLWs, and black drums contained TRU waste. At
9 the 200 Areas, color-coding of drum lids was done to indicate the segregation of hood waste

10 from room waste. Hood wastes were wastes generated inside processing hoods and were
11 considered highly contaminated with plutonium. Room wastes were wastes generated from
12 operations outside the processing hoods and were considered potentially contaminated with
13 plutonium. Solid wastes were segregated into combustible hood waste, combustible room waste,
14 and noncombustible room and hood waste. Combustible hood waste was composed of material
15 such as plastic, rubber, rags, and cardboard. Combustible hood waste was placed in drums with
16 yellow lids, combustible room waste was stored in drums topped with silver domes, and
17 noncombustible hood and room waste was collected in drums topped with red domes.

18 For safe storage, TRU wastes were segregated into combustible and noncombustible. Small
19 TRU items were segregated from larger TRU items or equipment pieces. Separate storage
20 facilities and burial trenches were designed for TRU waste storage. Solid TRU waste was
-1 packaged, stacked, and stored in trenches with an earth, gravel, plywood, or asphalt pad
22 foundation. Small items were stored on asphalt pads, in underground trenches, or in caissons,
23 whereas larger items were stored primarily in burial trenches. The TRU wastes that were
24 unsuitable for asphalt pad or caisson storage because of size, chemical composition, security
25 requirements, or surface radiation were packaged in reinforced wood, concrete, or metal boxes.
26 High-dose-rate solid wastes were defined as wastes that emitted high levels of beta and gamma
27 radiation. This waste did not contain TRU radionuclides and typically included failed equipment
28 from B Plant, tank farm operations, and other activities. Small high-dose-rate items were
29 transported to the caissons or burial trenches, while large items or failed equipment were buried
30 in the industrial waste trenches.

31 In the late 1970s, more-specific packaging-procedure requirements were introduced. Multiple
32 containment barriers were required in the packaging of waste. In addition, more concern was
33 given to void spaces left in waste packages and the increased used of filler materials. As time
34 passed, the regulations became more focused, and the disposal of waste followed more rigorous
35 standards.

36 2.2.6.2 Containment Barriers

37 In the early years, waste at the Hanford Site was disposed of in the landfills using only a single
38 containment barrier. This barrier was the package in which the waste was placed. Typical
39 packages were concrete boxes, cardboard boxes, plywood boxes, or drums. As time passed, it

0 was observed that some waste was escaping the single-containment barrier. This could lead to
"'41 harmful effects for the environment and decreased personnel safety. Therefore, requirements for

42 the number of containment barriers increased, as listed below.
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1 * In 1968, wastes containing contamination that was easily airborne were contained by an
2 inner container (e.g., sheet plastic).

3 * In 1978, a second polyethylene drum liner was placed inside the first polyethylene drum
4 liner.

5 * In 1979, 208.2 L (55-gal) barrels used at Z Plant to store radioactive wastes were lined
6 with a polyethylene drum liner, 99 x 137 cm and 4 mil thick.

7 * In 1980, solid radioactive waste containing asbestos had to be packaged within at least
8 one layer of 6-mil polyethylene film. TRU solid waste was packaged inside at least two
9 containment barriers, the storage container and an inner sealed liner.

10 * In 1981, it was stated that polyethylene liners were to be "horsetailed"20 and then taped
11 shut before the drum lid was installed.

12 * In 1985, all LLW determined to be radioactive mixed waste was packaged with at least
13 three containment barriers.

14 . In 1993, Pacific Northwest Laboratory determined that a 90-mil high density
15 polyethylene inner liner was required for liquid remote-handled waste to be stored at the
16 Central Waste Complex. A 10-mil nylon reinforced plastic liner was required for solid
17 remote-handled waste. For liquid radioactive mixed waste, inner containers were almost
18 always glass, with a capacity of 18.9 L or less.

19 2.2.6.3 Filler Materials

20 Filler materials became important around the early 1980s. At this time attention was focused on
21 the void space left inside some packages and the benefits obtained by reducing this volume. The
22 addition of nonradioactive materials to radioactive waste resulted in improved heat transfer,
23 radionuclide immobilization, and increased physical support. The following list gives an
24 overview of the void-space limitations.

25 * From 1978 to 1984, waste package contents were not to exceed 80 percent of the active
26 volume of the waste container.

27 . In 1984, it was stated that to prevent subsidence in Hanford Site landfills, interior void
28 spaces in non-TRU packages were to be minimized. However, void spaces did not need
29 to be filled in containers that were to expected to collapse during the initial backfilling
30 process (e.g., plastic-wrapped equipment).

31 . From 1985 to 1986, interior void spaces for LLW were not to exceed 20 percent of the
32 active volume of the waste container.

33 * In 1987, the list was expanded of items that were exempt from being filled. Items that
34 were not to be filled were HEPA filters, which posed hazards to personnel during filling,

20 Horsetailed refers to twisting the ends of the liner and tying them off to form a seal.
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I waste packages with a total internal void space less than 0.042 m3 (1.5 ft3), and any
2 specially designed reinforced-concrete burial boxes with a design life in excess of
3 300 years under burial conditions expected in the Hanford Site landfills. All low-level
4 mixed waste (LLMW) packages accepted for storage were exempt from requirements for
5 filling void spaces.

6 Before 1990, no specific list was provided for approved filler materials. The following list
7 contains materials that were approved for use as void-space filler in 1990:

8 * Diatomaceous earth
9 0 Soil, sand, lava rock

10 . Tightly packed cellulose matter
11 * Clay
12 * Concrete, cement, grout
13 * Gravel.

14 2.2.6.4 Specific Waste-Packaging Practices

15 With an increased knowledge about certain types of waste, new, more specific packaging
16 practices were developed for these waste types.

17 2.2.6.4.1 Process Equipment

18 Process equipment consisted of equipment used by several of the large plants at the Hanford Site.
19 Disposal of the equipment proved problematic. Because of the large size and odd shape of the
20 majority of the process equipment, special measures had to be taken for burial. In the early
21 years, the equipment was buried in wooden boxes. Sometimes a wooden box could not be
22 provided, and the equipment was buried with no protective covering. When it was determined
23 that the equipment was too hazardous to bury without confinement, the equipment was wrapped
24 in plastic before it was buried.

25 In addition, large pieces of process equipment were cut into smaller sections and packaged
26 before it was buried. Following are different packaging techniques for process equipment.

27 * Failed process equipment generally was packaged in concrete boxes, however, large
28 wooden boxes also were used. Process equipment from the PUREX Plant that was too
29 large to bury was stored in special railroad tunnels adjoining the plant.

30 * Metal containers were used to bury failed equipment from the PUREX Plant and the
31 Plutonium Finishing Plant. Some items of failed equipment, such as 12 to 15 m (39 to
32 49-ft-) long pumps used to transfer wastes from underground storage tanks, were flushed
33 and packaged in plastic before they were buried.

34 . Large radioactive waste items from the PUREX Canyon Building were packaged in
35 burial boxes of precast, reinforced concrete slabs with a concrete slab lid held in place by
36 its own weight. A steel-liner box sometimes was inserted, depending on the waste being
37 packaged. Box configurations varied depending on the waste being packaged, but the
38 most commonly used size had a void volume of 50 in 3.
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1 0 Old glove boxes were packaged in intact burial boxes or other packages. For a brief
2 period of time they were sent to the 231 -Z Facility to be cut up into smaller pieces. The
3 pieces then were packaged in steel culverts, steel boxes, and plywood boxes, and some of
4 the smaller pieces were placed in 208.2 L (55-gal) drums.

5 . A large number of fiberglass-reinforced polyester boxes also were used for packaging
6 gloveboxes and other equipment.

7 2.2.6.4.2 Class B Poisons

8 Class B poisons were a main focus of disposal because of the effects the poisons had on the
9 environment and personnel safety. Solid waste containing Class B poisons was packaged in

10 double containment. Small quantities were placed in small containers, which then were placed in
11 storage or disposal containers, and the small containers were fixed or surrounded by concrete on
12 all sides. In 1980, it was determined that packaging for larger quantities would be approved on a
13 case-by-case basis. In the mid-1980s mercury, a specific Class B poison was confined in a
14 concrete culvert, and the culvert then was placed in a drum. It was common to fill the space
15 around the culverts with bagged polybottles and other items. In 1992, Pacific Northwest
16 Laboratory packaged liquid metallic mercury in a polyethylene or glass container with a
17 screw-type lid.

18 2.2.6.4.3 Sodium and Alkali Metals

19 Before 1977, there were no documented packaging requirements for sodium and alkali metals.
20 Beginning in 1977, special approval was required of any waste package containing sodium or
21 other alkali metal. Unreacted alkali metal in solid waste was not accepted for disposal. The
22 shipper had to specify quantities, concentrations, and contamination levels of each alkali metal to
23 ensure that the appropriate methods of handling, storage, and/or disposal were used. The
24 requirements established in 1977 are being observed today.

25 2.2.6.4.4 Oxidizing and Corrosive Materials

26 Oxidizing and corrosive materials are of special interest, because they break down the integrity
27 of the container in which they are packaged. In addition, during the breakdown of the
28 containers, gases are generated. It was not until the late 1960s that oxidizing material was
29 prohibited from being packaged with combustible wastes or in combustible containers. Rags
30 used to clean up oxidizing materials had to be well rinsed to remove all oxidizing materials
31 before they were discarded. Beginning in 1984, wastes containing corrosives were to be treated
32 to eliminated their corrosive properties and to form a chemically stable compound, or they were
33 packaged such that the storage container was not exposed to the corrosive agent during its
34 25-year design life. To enhance the corrosive protection, the interior and exterior of the waste
35 containers were galvanized or painted with a two-component epoxy-polyamide paint system or
36 functionally equivalent paint.

37 2.2.6.4.5 Tritiated Waste

38 Beginning in the early 1980s, procedures were introduced for packaging tritium wastes.
39 Tritiated waste, including tritium oxide in liquid form, was to be packaged in steel or concrete
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I containers. Waste containing tritium or tritium oxide was absorbed on silica gel, packaged in
2 leak-tight 3.8 L (I-gal) metal cans, surrounded by asphalt, and packaged in 208.2 L (55-gal)
3 drums. Waste packages with heat output greater than 3.53 W/m 3 required a special thermal
4 analysis to determine whether special separation distances were required for the waste in the
5 landfill trench. In 1993, the tritium waste was defined as waste containing greater than 20 mCi
6 of tritium/m 3 of waste and its disposal requirements changed as follows.

7 * Tritiated waste with less than 100 Ci tritium/m3 in either absorbed liquids or solids was to
8 be sealed in one layer of 4-mil (nominal) or thicker polyethylene and disposed of in a
9 steel or concrete package.

10 . Tritiated waste with greater than 100 Ci tritium/m 3 in either absorbed liquids or solids
II was to be sealed in one layer of 4-mil (nominal) or thicker polyethylene and disposed of
12 in a steel or concrete package. Containment systems for tritiated waste with greater than
13 or equal to 100 Ci tritium/m 3 were to be documented in the storage/disposal approval
14 record.

15 2.2.6.4.6 Liquid and Animal Wastes

16 Because of the increased knowledge about the waste and the better packaging techniques, the
17 guidelines for liquid and animal wastes have changed throughout time. Table 2-1 summarizes
18 the changes in packaging since 1967.

19 2.2.7 Caissons

20 Caissons typically were designed to receive remote-handled high-dose-rate and TRU wastes.
21 However, in practice, many items in the caissons have relatively low dose rates; approximately
22 750 of the 1,000 or so items in the non-TRU caissons have dose rates of less than 200 mrem/h
23 (SWITS). Several types of caissons historically were used in the 200 Areas at the Hanford Site.

24 * Alpha and MFP caissons received wastes that were transported to the caisson in a
25 truck-mounted cask that was shielded. The waste generally was packaged in 19 L (5-gal)
26 paint cans. Caissons consisted of concrete/steel chambers set below ground surface, with
27 an associated off-set steel riser pipe through which waste packages were dropped into the
28 caisson. Caissons typically are ventilated to reduce exposures to the persomiel depositing
29 the waste packages. The off-set steel riser pipes also provided protection from direct
30 radiation exposure from the waste below.

31 . A type of caisson called a vertical pipe unit was configured in one of two ways: as a
32 14.6 m (48-ft-) below grade, 76 cm (2.5-ft-) diameter vertical steel casing (e.g., those in
33 the 218-W-4A Landfill, near the end of Trench 18) or by welding together two to five
34 open-ended 208.2 L (55-gal) drums end-to-end and setting them vertically in the ground
35 (e.g., those in the 218-W-4A Landfill, Trench 16) (BH1-00175).
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1 2.2.7.1 Vertical Pipe Units in the 218-W-4A Landfill

2 The 2 18-W-4A landfill contains 21 miscellaneous dry-waste trenches oriented east to west and
3 6 or 8 vertical pipe units or caissons. The vertical pipe units were installed near the east end of
4 Trench 16 and consist of two to five 208.2 L (55-gal) drums welded together with the lids and
5 bottoms removed. They were placed 4.6 n (15 ft) below ground surface. Two deeper caissons
6 may be located between Trenches 17, 18, and 19. Figure 2-16 depicts a typical vertical pipe unit
7 configuration.

8 Figure 2-16. Diagram of Vertical Pipe Unit.
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1 2.2.7.2 Caissons in the 218-W-4B Landfill

2 The caissons in the 218-W-4B Landfill were used for the disposal of alpha- and MFP-containing
3 waste. These caissons are further detailed in the following paragraphs. This information is
4 judged (RHO-65463-80-126) to be the most accurate at the current time, based on the available
5 information.

6 . Six !eneral caissons (also called dry waste or MFP caissons), 218-W-4B-CI through
7 218-W-4B-C6 in the 218-W-4B Landfill that contains LLW, were filled from 1968 to
8 1979. Dry waste or MFP-type caissons are 2.4 m (8 ft) in diameter and 3.1 m (10 ft)
9 high. According to the WIDS database, two of these caissons were constructed the same

10 way as the alpha caissons, but with corrugated metal instead of steel and concrete. The
I I last shipment of caisson waste to the 218-W-4B Landfill was deposited into MFP
12 Caisson #6 in 1990 (Figure 2-17).

13 * Caissons 218-W-4B-CA I through 218-W-4B-CA5 (also called alpha caissons) were
14 planned for TRU waste. From 1970 to 1988, retrievably stored TRU waste was placed in
15 four of the five. The caissons have been isolated; one caisson (Alpha #5) never has been
16 used. The five alpha caissons are approximately 2.7 to 3 m (8.75- to 10-ft-) diameter,
17 3 m (10-ft-) high concrete-and-steel covered vaults with steel lifting lugs and a 0.9 m
18 (3-ft-) diameter access chute. The alpha caissons weigh approximately 11.800 k
19 (26,000 Ib) (Figure 2-18)

20 . One caisson, 218-W-4B-CU1, is referred to in the literature as a United Nuclear
21 Industries (UNI) below-grade silo-type caisson, used for high activity N Reactor waste.
22 The UNI silo-type caisson is 3 m (10 ft) in diameter and 9 m (30 ft) tall with corrugated
23 pipe containers placed on a concrete foundation with a top concrete shielding slab. It has
24 a 1.1 m (3.5-ft-) diameter access chute. Waste is placed beneath a concrete slab 4.6 m
25 (15 ft) below grade. The chute of this caisson was plugged shortly after it began
26 receiving waste; it was taken out of service after the plugging event occurred, and it
27 contains only two waste packages (SWITS: WHC-EP-0912) (not pictured).

28 All three caisson types in the 21 8-W-4B Landfill are equipped with air-filter systems
29 (Figures 2-17, 2-18, and the UNI caisson, which is not pictured).

30 Starting from the southeast corner of the landfill, the caissons in order are: 218-W-4B-C1,
31 218-W-4B-C2. 218-W-4B-CU1, 218-W-4B-C6. 218-W-4B-CA3, 218-W-4B-C5. 218-W-4B-C3,
32 218-W-4B-CA4, 218-W-4B-CA2. 218-W-4B-CA5. 218-W-4B-CA4, and 218-W-4B-CA I
33 (DOE/EIS-0286F). Although sources conflict on the placement of the caissons. this order is
34 based on the literature consensus. No additional waste placement is planned for any of these
35 caissons.

36
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2 Figure 2-17. Diagram of Caisson with Blower.
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Figure 2-18. Diagram of Caisson.
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1 2.2.8 Drag-Off Boxes

2 Drag-off boxes were used from the earliest days at the Hanford Site. The first boxes were made
3 of wood, placed in the trench, and covered with soil. Drag-off disposals were performed in
4 landfills next to railroad tracks. A cable was connected to a box at the location where the waste
5 was generated and stretched along spacer cars, which were used to keep the train crew at a safe
6 distance from the radioactive box. When the train reached the burial site, a tractor in the landfill
7 dragged the box to the end of a trench.

8 The early wooden boxes often collapsed after disposal. In cases where a large radiation field
9 was present, this occurrence could overexpose workers. Some drag-off boxes failed while they

10 were being pulled to the end of the trench, also potentially overexposing workers. The boxes
11 were redesigned and eventually upgraded to the concrete burial box that became standard
12 (WHC-EP-0912). The concrete boxes were not designed for retrieval, but were intended to be
13 the final repository for the waste (WHC-EP-0645, Performance Assessmentfor the Disposal of
14 Low-Level Waste in the 200 West Area Burial Grounds).

15 2.2.9 Liquid Wastes

16 For the 200-SW-2 OU landfills, a review of historical records (WIDS, SWITS) has shown that
17 bulk disposal of liquid waste was not a significant contributor to the waste loading at sites
18 receiving LLW (see also HW-77274). Most landfills do not have detailed records. However, a
19 Rockwell Hanford Operations internal letter (RHO-65462-80-035) documents disposal activities
20 over a 3-year period (1968-1970) at the 218-W-4B Landfill, including the disposal of minimal
21 volumes of liquid wastes in drums.

22 The liquid waste consisted mostly of the following:

23 . Tritium contained in metal cylinders
24 . Lithium co-product (tritium) target elements
25 a Plutonium liquids in cartons.

26 A total volume of about 6 m3 (including the solid material associated with the liquids) was
27 recorded. In all known cases, the volumes of liquid historically were small, because until 1973
28 bulk liquids could be disposed more conveniently to cribs, trenches, and underground
29 storage tanks.

30 2.2.10 High-Radiation Dose-Rate Waste

31 The term "high-radiation dose rate" has been defined consistently by the DOE and its
32 predecessor agencies, the Energy Research and Development Administration and the AEC, and
33 its sister agency the U.S. Nuclear Regulatory Agency, since 1957. As currently stated
34 (10 CFR 835.2[a], "Occupational Radiation Protection," "Definitions"), "High radiation area
35 means any area, accessible to individuals, in which radiation levels could result in an individual
36 receiving a deep dose equivalent in excess of 0.1 rem (0.001 sievert) in 1 hour at 30 centimeters
37 from the radiation source or from any surface that the radiation penetrates."
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1 Over time, the LLBG and past-practice sites have accepted high-radiation dose-rate items. Of
2 the approximately 117,000 non-TRU waste records (covering 1944 to the present) available for
3 the 24 radioactive landfills covered by this RI/FS work plan, about 7,500 records (-6 percent)
4 indicate waste with a dose rate greater than 100 mrem/h at burial. The waste-acceptance criteria
5 have varied over time but in general have been defined as follows (WHC-EP-0845).

6 * Before 1980, dry-waste landfills generally were restricted from receiving waste with
7 surface dose rates over 100 mrem/h. However, packages were evaluated on an individual
8 basis, depending on container integrity and method of handling, and some surface dose
9 rates are considerably higher. Industrial-waste landfills typically received waste with

10 surface dose rates over 100 mrem/h.

11 Since 1980, limits for surface dose rates of non-TRU contact-handled waste in the
12 landfills varied from 200 to 500 mrem/h (the limit varied over time and was dependent on
13 the container type and size).

14 * Since 1980, limits for surface dose rates of non-TRU remote-handled waste in the
15 landfills varied from 3,000 to 5,000 mrem/h (the limit was dependent on the transport
16 vehicle).

17 Current waste-acceptance criteria (HNF-EP-0063, Hanford Site Solid Waste Acceptance
18 Criteria) for the LLBG states that containers with dose rates less than or equal to 200 mrem/h at
19 contact and less than 100 mrem/h at 0.3 m (1 ft) are acceptable at the LLBG. Contact-handled
20 containers (see definitions below) exceeding these limits require container-specific review and
21 approval.

22 Remote-handled waste is acceptable at the LLBG if approved through both a waste stream
23 profile sheet and a container-specific shipment. Remote-handled waste must meet the applicable
24 dose-rate restrictions of the U.S. Department of Transportation or an approved package-specific
25 safety document for transport. Remote-handled waste must be configured for unloading such
26 that personnel exposures are maintained ALARA. The definitions for contact-handled and
27 remote-handled waste from HNF-EP-0063 are as follows.

28 . Contact-handled waste. Packaged waste whose external surface dose rate does not
29 exceed 200 mrem/h, except that packages larger than 208.2 L (55 gal) could have a
30 marked point on the bottom or side with a surface dose rate up to 1,000 mrem/h.

31 . Remote-handled waste. Packaged waste whose external surface dose rate exceeds the
32 limits for contact-handled waste.

33 2.2.11 Current Disposal Practices

34 In 1987, the State of Washington, through WAC 173-303, began enforcing the EPA's
35 hazardous-waste program for mixed waste at the Hanford Site. Before this time, some burial
36 records contained information on some nonradiological constituents, but these records are
37 incomplete. Records after 1987 included a list of regulated constituents; the record quality
38 steadily improved from 1987 to the present so that recently (from the mid-1990s onward) the
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1 records included inventories (amounts) of these constituents as well as other (nonregulated)
2 constituents and more complete descriptions of the waste burials.

3 No landfill trenches currently are operating within the scope of the 200-SW-I and 200-SW-2 OU
4 landfills. However, as noted earlier in Section 1.4, and in the following two paragraphs, three
5 trenches within two 200-SW-2 OU landfills currently are in operation but considered as "out of
6 scope" for this RI/FS work plan, because they will continue to operate for a period of time
7 extending beyond the RI/FS process.

8 While storage and retrieval activities are ongoing in multiple trenches, only three trenches
9 continue to be used for disposal. The RL operates the lined MLLW disposal trenches as RCRA

10 Subtitle C land-disposal units. These two trenches (Trench 31 and Trench 34) are located at the
11 southern end of the 218-W-5 Landfill in the 200 West Area and are permitted for both storage
12 and disposal activities. Permitted treatment activities in these two trenches are being considered.
13 These trenches are constructed with double liners and a leachate-collection system. In
14 September 1999, storage ended and disposal began of MLLW (predominantly
15 macroencapsulated debris) in Trench 34, constituting the first disposal of Hanford Site-generated
16 MLLW at the Hanford Site (McDonald et al., 2001, "Hanford Site Mixed Waste Disposal").
17 These two trenches are outside the scope of this work plan.

18 In addition, RL operates Trench 94, an MLLW disposal trench, which accepts defueled
19 U.S. Navy vessel reactor compartments. The trench is located at the northeastern end of the
20 218-E-12B Landfill in the 200 East Area. Trench 94 is part of a TSD unit landfill and is out of
21 the scope of this RI/FS work plan, because the trench will be used beyond the timeframe (2024)
22 that the Tri-Party Agreement specifies for remediation of the 200-SW-2 OU.

23
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1 3.0 INITIAL EVALUATION OF LANDFILLS

2 The purpose of this chapter is to present a summary of existing knowledge and the results of
3 previous characterization activities at the landfills in the 200-SW-I and 200-SW-2 OUs and to
4 provide an understanding of conditions at the landfills. The contaminant inventories, waste
5 volumes, and current understanding of the distribution of contamination are discussed for each of
6 the past-practice and TSD-unit landfills.

7 3.1 KNOWN AND SUSPECTED
8 CONTAMINATION

9 As discussed in Chapter 2.0, landfills in these OUs received solid waste (bulk quantities of trash,
10 construction debris, soiled clothing, failed equipment, and laboratory and process waste) placed
11 in designated burial trenches and covered with soil. Wastes in burial trenches were either placed
12 directly in the landfills or packaged in cardboard, wooden, or fiber-reinforced polyester boxes,
13 steel drums, concrete burial vaults, or other containers. Some wastes were contaminated with
14 radionuclides, organics, and/or inorganic chemicals from various facilities, mainly from the
15 Hanford Site 200 Areas. Relatively small amounts of wastes from the 100 and 300 Areas and
16 from offsite sources also were placed in some of the landfills, particularly the LLBG TSD unit.
17 The estimated inventory of the main radionuclides and chemicals that were disposed in the
18 200-SW-I and 200-SW-2 OU landfills was obtained primarily from the following sources:

19 . Hanford Environmental Information System (HEIS) database

20 0 SWITS database

21 * WIDS database

22 * ARH-2762, Input and Decayed Values of Radioactive Solid Wastes Buried in the
23 200 Areas Through 1971

24 * BHI-0 1115, Evaluation of the Soil-Gas Survey at the Nonradioactive Dangerous Waste
25 Landfill

26 * DOE/RL-96-81

27 0 RHO-CD-78, Assessment of Hanford Burial Grounds and Interim TRU Storage

28 * RHO-CD-673

29 WHC-EP-0125-1, Summary of Radioactive Solid Waste Received in the 200 Areas
30 During Calendar Year 1988

31 * WHC-EP-0912.

32 The following sections provide an overview of the potential contaminants.

3-1



DOE/RL-2004-60 DRAFT B

1 3.1.1 Nonradioactive Landfills - 200-SW-1 Operable
2 Unit

3 Only two landfills remain in this OU, the 600 CL and the NRDWL. These landfills received
4 nonradioactive waste. Waste disposal practices having the potential for contamination at these
5 sites are summarized in the following paragraphs.

6 The 600 CL, which was active until 1996, has an estimated inventory of approximately
7 596,000 m3 (779,539 yd3 ) of solid waste. In addition, up to 5,000,000 L (1,320,000 gal) of
8 sewage and an estimated 380,000 L (100,000 gal) of wastewater from 1100 Area vehicle
9 maintenance catch tanks were disposed to the liquid-waste trenches.

10 The NRDWL is adjacent to the 600 CL and received primarily dangerous waste materials from
11 laboratories and asbestos. The NRDWL received approximately 141,000 kg (310,851 lb) of
12 waste. Records indicate that the site received liquid wastes packed in 208.2 L (55-gal) drums
13 and laboratory packs filled with absorbents.

14 3.1.2 Radioactive Landfills - 200-SW-2 Operable Unit

15 Sources of information on contaminant inventory vary widely among the different landfills. The
16 number of available reference sources containing inventory information, and the amount and
17 type of information in each source, vary. Since 2004, an ongoing attempt is being made to
18 reconcile and combine sources of data to obtain data based on the best knowledge available.

19 Computer inventory records of waste were not maintained before 1968. Handwritten logbook
20 records exist for some sites for the early 1960s. Other data on early burials exist in various
21 documents, many of them unpublished. Burial data, particularly hand-written and early
22 computer records, often contained only limited information on waste descriptions and
23 contaminants. Later burial records tended to contain more detailed information. Of the
24 approximately 117,000 records of individual containers that are within the scope of this project,
25 nearly 100 percent contain estimated or known plutonium and uranium inventories, 42 percent
26 contain a list of other radiological contaminants, 43 percent contain a general description of the
27 waste components (e.g., plastic, wood, paper), and 36 percent contain a detailed description of
28 the waste (such as "failed dissolver from REDOX" or "drums of depleted uranium"). In
29 addition, approximately 12 percent of the in-scope individual records list nonradiological
30 contaminants that currently are, or once were, regulated. One reason for this smaller percentage
31 is that most waste packages with good records do not contain regulated constituents.
32 Additionally, although a variety of chemical wastes may have been disposed to these landfills,
33 chemical inventories were not consistently maintained until the mid-1980s.

34 Before 1970, wastes were designated as either dry or industrial wastes; there generally was no
35 segregation of materials within either of these major categories. Industrial waste trenches
36 received large items, often packaged in drag-off boxes. Drag-off boxes routinely had a dose
37 associated with their waste of up to 200 mrem/h at 61 m (200 ft). Records indicate that a box
38 was disposed of with a reading of 250 mrem/h at 152 m (500 ft) on October 21, 1953; another
39 box in 1975 read 4 R/h at about 21 m (70 ft); and a third showed 2.8 R/h at 15 m (50 ft). Dry
40 wastes have been disposed in trenches both in containers (e.g., cardboard boxes, drums) and
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I unpackaged. Many of these trenches contain wastes that could result in ALARA concerns:
2 wastes with dose rates over 1.000 R/h at contact have been disposed to these trenches (SWITS).

3 Cover requirements for landfill wastes varied over the years. Because of shallow burial in the
4 earlier landfills, some wastes were exposed by wind erosion. There are a number of recorded
5 incidents of burial boxes collapsing and dispersing radioactive contamination across wide areas
6 of the site. In addition, shallow burial resulted in uptake from plants whose roots penetrated into
7 the waste packages. Most of these issues have been resolved through compaction of soils at
8 landfills, removal of deep-rooted vegetation over some landfills, and, for other landfills, the
9 addition of soil with shallow-rooted vegetation cover to stabilize existing soils. Site maintenance

10 programs also include the application of selective and nonselective herbicides, by licensed
S1I applicators, to control deep-rooted plant growth on stabilized burial grounds.

12 3.2 HISTORY OF THE RI/FS WORK PLAN

13 3.2.1 Waste Sites in the 200-SW-1 and
14 200-SNW-2 Operable Units

15 The 200-SW-I OU once consisted of 69 sites. The Implementation Plan (DOE/RL-98-28)
16 originally described 37 sites. Then, as a result of reassignments and additions before the RI/FS
17 process. 32 sites were added to the 200-SW-1 OU. The 69 waste sites were updated further in
18 accordance with gruideline RL-TPA-90-0001 for reclassification of sites to "Rejected"' or "No
19 Action"' status.

20 Historical information indicated that 30 of the sites in the 200-SW-I OU were not
21 waste-management units. The majority of the 30 sites that were not waste-management units
22 had involved locations where the records indicated no history of disposal of waste that requires
23 remediation. If a small volume was released, the affected media were cleaned up immediately.
24 Other sites were removed from the list of waste-management units because they were duplicated
25 by, or consolidated with, another waste site. The reclassification of these sites resulted in
26 39 sites in the 200-SW-I OU remaining for consideration through the RI/FS process. However.
27 with the creation of the new Model Group OUs, all but two sites have been migrated to either the
28 200-MG-I or the 200-MG-2 OU in 2007. Currently. only the NRDWL and 600 CL remain in
29 the 200-SW-I 0U_ Table 3-1 provides a list of all of the original site classifications when this
30 RI/FS work plan was drafted in 2004, as well as the OU in which each waste site now resides.

I The 200-SW-2 OU consisted of 50 sites in the Implementation Plan (DOE/RL-98-28). Eight
32 sites were reassigned or added before the RI/FS process, totaling 58 sites as listed in WIDS.
33 Twenty-three sites were reclassified (Table 3-1), as described above, leaving 35 sites in the
34 200-SW-2 OU for evaluation. A combined total of 74 sites in the 200-SW-I and 200-SW-2 OUs
n5 were evaluated in Draft A of this RI/FS work plan. However, with the creation of the new
36 Model Group OUs, all but 24 sites have been migrated to either the 200-MG-I or 200-MG-2 OU.
37 The 200-MG-I and 200-MG-2 OUs both contain waste sites that are expected to have generally

nflfl-i
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I shallow contaminants. The lead regulatory agency for the 200-MG-I OU is Ecology, while the
2 lead regulatory agency for the 200-MG-2 OU is the EPA. Table 3-1 provides a list of all of the
3 original site classifications from when this RI/FS work plan was drafted in 2004, as well as
4 where each waste site now resides.

Table 3-1. 200-SW-I and 200-SW-2 Operable Unit Waste Sites Crosswalk. (4 Pages)
Operable Unit, Operable Unit, MTDS

Site Code Site Name Draft A Work Draft B Work Reclassification
Plan (2004) 0 Plan (2007) Status

200 CP '00 Area Construction Pit 200-SW-l '100-MG- I Accepted
200-E BP 200-E Burn Pit 200-SW-I 200-MG-I Accepted

200-E PAP 200-E Powerhouse Ash Pit and Ash 200-SW-I No Action
Disposal Pile

'00-F-I 284-E Landfill 200-SW-I 200-MG-I Accepted
200-F-10 Paint/Solvent Dump South of Sub TrencheR I00-SW-I 200-SW- I No Action

200-E-12 Sand Piles from RCRA General Inspection 200-SW-I 200-SW-I Rejected200E FY 95 Item #5
200-E-I22 Construction Forces Bullpen 200-SW-1 00-SW-I No Action
200-F-13 Rubble Piles 200-SW-) 200-MG-1 Accepted

200-E-1 Soil Stains at the 210 IM SW Parkino Lot. 200-SW--
MO-234 Parkine Lot 200-MG-I Accepted

100-E-20 218-E-10 Borrow Pit 200-SW-2 200-S\W-2 Rejected
200-E-21 218-E-12A and 218-E-12B Borrow Pit 200-SW-2 200-SW-2 Reiected

200-E-3 Toluene Dump Site 200-SW-I '00-SW-1 00nsolidated

200-E-46 Solid Debris 200-SW- I 200-MG-I Accepted

'0-E-47 RCRA Permit General Inspection -200E FY 200-SW-I 't00-SW-I Rejected96 Item #7

200-E-48 RCRA Permit General Inspection #200E FY ,00-SW- I00-SW- d
96 Item -I - Rejected

200-E-5' 200 East Powerhouse Coal Pile 200-SW-I 200-SW-I No Action
200-N-3 200-N-3 Ballast Pits 200-SW-I 200-MG-I Accepted
200-W ADB 200-W Ash Disposal Basin 200-SW-1 200-MG-I Accepted
200-W BP 200-" Burn Pit 200-SW-I 200-MG-I Accepted
200-W CSLA 200-W Construction Surface Lavdown Area 200-SW-i 200-SW-1 Reiected
'00-W PAP 200-W Powerhoitse Ash Pit 200-SW-l 200-SW- I No Action
200-W-I REDOX Mud Pit West 200-SW-I 200-MG-1 Accepted

200-W-10 Item 10 (RCRA General Inspection) Grout 200-SW-I 200-SW-l No ActionWall Test
200-W-101 Contaminated Material Wv of 216-5-12 Crib 200-SXW-2 200-MG-I Accepted
'00-W-103 J 201 -W Concrete Silo 200-SW-I 200-SW-I Rejected
200-W-l II jS-Farm Concrete Foundation 200-SW-1 |I 20(t-MG- I Accepted
200-W-1 2 201-W Soil Mound and Plastic Pipe 200-SW-I 200-MG-I Accepted

200- -17 S- Plant Project W087 Aluminum Silicate 200-S W-I '00-SW-i Rejected
Discover

2tt- Its ~ S-Plant Project W087 Aluminum Oxide 200-SW-I 200-SW-i Rejected
DiscovetR

200-W-2 REDOX Berms Vest 200-SW-I [ 20 -MC- Accepted
'00-W-11 271 3-W North Parkine Lot. 220-W-I 200-SW- 200-MG-I Accepted
200-VW-30 218-W- IA Borrow Pit 200-SW-2 1 200-SW-2 Rejected
200-W-3 1 1 8-W-2A Borrow Pit 200-SNW-2 200-SA-2 Rejected
200-W-32 216-Z-19 Borrow Pit 200-S W-2 't(l-lSW -2 Rejected
20)-W-33 Solid Waste Dumpina Area 200-SW-I1 ' (- MG-I Accepted
200-W-35 Various Sites North of 20l-W 200-SW-I 200-SW-I No Action
200-W-4 U-Farm Landfill 200-SW-1 200-SW-I No Action

200-W -41 100-W-4 I, Abandoned Drums. Drums 100-SW-- No Actionfound East of T Plant
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Table 3-1. 200-SW-I and 200-SW-2 Operable Unit Waste Sites Crosswalk. (4 Pages)
Operable Unit, Operable Unit, WIDS

Site Code Site Name Draft A Work Draft B Work Reclassification
Plan (24104)" Plan (2007) h Status

I andfill/Burning Pit- U Plant Burning Pit.
UPR-200-W-8 100-SW-2 200-SW-2 Rejected

200-W-55 Dump N of23lZ 200-SW-I 200-MG-I Accepted

200-WS-6 00-W Painter shop paint solvent disposal 200-SW-I 200-MG-I Acceptedarea
200-W-62 '00 West Powerhouse Coal Pile 200-SW-I 200-SW-1 No Action

200-"W-68 RCRA General Inspection Report 200W FY --99 Item #13 Historic Disposal Site 200-SW-I 200SW-I Rejected

200-W-70 Old Burn Pit Southeast of Z-Plant. 200 West 200-SW- 200-SW-I Rc jcTedOriginal Burn Pit
100-W-75 Rad Logging System Silos 200-SW-2 100-MG-2 Accepted
200-W-92 Soil Mound W of TY Farm 200-SW- 200-MG-I Accepted
218-C-9 Dry Waste & 216-C-9 Pond 200-SW-2 200-SW-2 Accepted
218-E7-1 Dry Waste #1 200-SW-2 200-S\W-2 Accepted

18-E-I0 Equip Burial # 10 1 200-SW-2 200-SW-2 Accepted
218-E-12A Dry Waste '#I2A 200-SW-2 200-SW-2 Accepted
218-E-12B Dry Waste #12B 200-SW-2 200-SW-S Accepted
218-E-2 Equip Burial #2 200-SW-2 200-SW-2 Accepted
218-E-2A Regulated Equip Storage 200-SW-2 200-SW-2 Accepted
218-E-3 Construction Scrap Pit 200-SW-2 200-SW-2 Accepted
218-E-4 Equip Burial #4 200-SW-2 200-SW-2 Accepted
218-E-5 Equip Burial #5 200-SW-S 200-SW-2 Accepted
218-E-5A Equip Burial #5A 200-SW-2 200-SW-2 Accepted
S1I8-E-6 B Stack Shack Burnin Pit 200-SW-I 200-SW-I No Action
218-E-7 'B Vaults 200-SW-S 200-MCi-I Accepted
21S--8 200E (onstruction Burial 200-SW-' 200-SW-2 Accepted

200E Regulated Equipment Storage Site No.
I 8-E-9 009, Burial Vault (Hanford Inactive Site 200-SW-2 200-SW-2 Accepted

Survev)
21ISAV- I Solid Waste Burial I I 200-SW-2 '00-SW-1 Accepted
IS -I I Regulated Sltrage Site 200-SW-2 200-SW -2 Accepted

2 1S -W -1 A EqUip Burial I 200-SW-S 200-SW-2 Accepted
IS -W-2 Wr Waste #2 200-SW-2 200-SW -2 Accepted

28- W-2A Equip Burial #2 200-SW-S 200-SW-" Accepted
218-W-3 Drn Waste E3 200-SW-" 200-Sw-' Accepted
218 W-3A Dr Waste '3A 200-SW-2 200-SW'- Accepted
21S-WN-3AE Dry Waste #AE 20-SW-2 200-SW"- Accepted
2 18-W-4A Drx Waste 24A SO)l-SW-S 200-SW Accepted

1 8-W-4B Dry Waste 4 4B t2o-SW-' 200-SW-2 Accepted
IS-W-4C Dr NN aste #4C 200-SW-2 200-SW-2 Accepted

21 . Lo Level Radioactive Mixed Waste 200-SW-S 200-SW-2 Accepted

21 S-W-6 I1 S-W-6 Landfill 200-SW- I 200-Mci- I Accepted
218-W- 222 Vaults 200-SW-S 200-MG-I Accepted
218-W-S 12ST Vaults 200-SW-S 200-MG-I Accepted
218-Wk-9 Dry Waste Burial "o 200-SW-S 01)0-MG- I Accepted
201-C-1 291C Stack Burial Trench S00-SW-2 200-MG-I Accepted

600 BPHW A7SA 600 Area Batch Plant HWSA. Hazardous 200-SW-1 200-SWI RejectedWaste Storace Area
600 CL 600 Area Central Landfill 200-SW- I 200-SW- I Accepted

600 ESHWSA 600 Area Exploratory Shahi Hazardous 200-SW-V 100-SW-I RejectedWaste Storace Area

600N0( Ar N Radioactive DaNRerOUS L l200-SW-I 200-SW-1 Accepted
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Table 3-1. 200-SW-I and 200-SW-2 Operable Unit Waste Sites Crosswalk. (4 Pages)
Operable Unit, Operable Unit, WIDS

Site Code Site Name Draft A Work Draft B Work Reclassification
Plan (2004)* Plan (2007) Status

600 OCL 600 Original Central Landfill 200-SW-I 200-MG-1 Accepted
600-146 Steel Structure NW of Gable Mt 200-SW-1 200-MG-1 Accepted
600-218 H-61 Anti-Aircraft Dump 200-SW- I 200-MG- I Accepted
600-220 1-51 Anti-Aircraft Dump 200-SW-l 200-MG-1 Accepted
600-222 H-60 Gun Site 200-SW-I 200-MG-l Accepted

600-"3 Military Camp South of 200 W. H-50 Gun '00-SW- 200-SW-I RejectedSite Pit -
600-226 11-42 Gin Site 200-SW-I 200-Mi-I Accepted
600-228 H-40 Gun Site 200-SW-I 200-MG-1 Accepted

600-'36 Soil Cell 607 Site. Petroleum Contaminated 200-SW-I 200-SW- RejectedSoil. Bioremediation Site
600-1s Susie lunction 200-S W-2 200-SW-2 Rejected
600-266 Trash Dump West of Gate II 7-A 200-SW-Il 00-SW-I Rejected

600-268 200 East Pipe Yard Drum Accumulation 200-SW-2 200-S W-2 ReicetedArea
600-281 Scattered Debris South of Army Loop Road 200-SW-I 200-MG-1 Accepted
600-36 Ethel Railroad Siding Burn Pit 200-SW-I '00-MG- I Accepted
600-38 Susie Junction 200-SW-I 200-MG-1 Accepted
600-40 WV of W Lake Dumping Area 200-SW-I 200-MG-I Accepted
600-51 Chemical Dump 200-SW-1 200-MG-l Accepted
600-65 607 Batch Plant Drum Site 200-SW-I 200-MG-I Accepted
600-66 607 Batch Plant Orphan Drums 200-SW-I 200-MG-I Accepted
600-70 Solid Waste Management Unit #2 2100-S\W-I 200-MG-1 Accepted
600-71 607 Batch Plant Burn Pit 200-SW-I 200-MiG-I Accepted
622-1 Construction and Demolition Debris 200-SW-! 200-SW- I Reiected
618-1 100 Fire Station Burn Pit 200-SW-I 200-MG-1 Accepted
OCSA Old Central Shop Area 2(-SW- I 200-MG-1 Accepted

'LPR-200-E- 106 Contamination at a Burning Ground. UN- 200-SWI- 200-MG-I Consolidated
200-E- 106 (200-E-BP)

UPR-200-E-?3 Burial Box Collapse at 218-E-10, UPR-200- 200-SW-2 200-S W-2 Consolidated
W-158 (218-E-10)
Contamination Plume fron the 2118 -[-10 C00-SW 200-sW Consolidated
Landfill. UN-200-E-'4 (218-E-10)
Contamination within 218-E-10 UN-200-E- ConsolidatedUPR-200-E-30 20 -00-SW-2 200-SWA-2 Consolidated)20 (218-E-l0l)

LIPR-200-E-35 Buried Pipe- Contaminated 200-SW-2 200-MG-1 Accepted

UPR-200-E-53 Contamination at 218-E-I 200-SW-? 200-SW-I Consolidated
(218-E-I l

UPR-200-E-61 Radioactive Contanination from Railroad 200-SW-2 200-SW- RejectedBurial Cars
UPR-200-E95 Ground Contamination on Ri iroad Spur 1200-SW-' 200-MG- Accepted

______________Betwe-en 21 8-F-I1A and 18-F-S

UPR-200-W- I 21 8-W-I Landfill Fire 200-SW-2 200-SW-2 Consolidated
(18-X-l)

UPR-200-W- 134 Improper Drum Burial at 21 8-E-3A 200-SW- 200-SW-2 C onsolidated
______________ ___________________________(__ I- W-3A

UPR-200-W-I37 '18-W-7, 1N-200-W-137 200-SW-2 200-MG-I C onsolidated
(I I X-W-7)

UPR-200-W- 16 Fire at 218-W-I Landfill 200-S\W-2 200-SW-2 C soL date
(l8-W-l )

UPR-200-W-26 Contamination Spread During Burial 200-SW-2  200-SW-2 Consolidated
Operations I (2 1 8-W-I A)

UPR-200-W-37 Contaminated Boxes found in a Burn Pit (Z- 200-SW- I 200-SW-2 Consolidated
Plant Burn Pit) (2 l8-W-4C)
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Table 3-1. 200-SW-I and 200-SW-2 Operable Unit Waste Sites Crosswalk. (4 Pages)
Operable Unit, Operable Unit, WIDS

Site Code Site Name Draft A Work Draft B Work Reclassification
Plan (2004)8 Plan (2007) b Status

UJPR-200-W-45 Burial Box Collapse 200-SW-2 200-SW-' No Action

UPR-200-W-53 Burial Box Collapse 200-SW-2 200-SW-2 Consolidated
_____________________________________________ ____________ _________ Q__ I(21-W-2A)

UPR-200-W-63 Contamination S. Shoulder 23 St. 200-SW-2 200-MG-1 Accepted

LUPR-200-W-70 Contamination Found at the '00 West
Burninu Ground East of Beloit Ave. 200-MW-1 200-MG-I Accepted

UPR-200-W-7' Contamination at 218-W-4A 200-SW-2 00-SW-2 Consolidated00-s" Q218-W;-4A)

UPR-200-W-84 Ground Contamination During Burial 20W-' '00SW2 Consolidated
Operation at 218-W-3A - ~ - (218-W-3A)

Z PLANT BP Z-Plant Burninp Pit 200-SW-1 200-Sv2 Consolidated
___________ -2_________________ _______ (218-WA-4C)

DOE R L-2004-60. 200-SWI- I Nonradioactive Land/il[s and Dumips Gioup Operable Unit a nd200-SW1-2 Radioactive
Land/ills and Dumps Gioup Operale Unit Remedial In vestigaion/Teasibilin Sich WorA Plan. Draft A.

DOE/RL-2004-60, 200-SW -1 Nonradioactive Landfills and Damps Group Operable Lnit and 200-SV-2 Radaact ie
Landfills and Dumps Group Operable Unit Remedialrn esigaoinFcasibiliu Stud IorA Plan. Draft B.

The site codes in parentheses represent consolidated sites (i.e.. the consolidated site is within the footprint of the listed site:
see footnote number 9).

p600-2i is a duplicate of 600-38 and has therefore been reclassified as -rejected.
600 OCL = 600 Area Original Central Landfill. WIDS - laste Infoiiation Data tstiem database.

Table 3-2 further summarizes those sites from Table 3-1 that have the 'Accepted' classification
in WIDS and have migrated to either the 200-MG-1 or 200-MG-2 OU. Table 3-3 summarizes
those sites within the 200-SW-1 and 200-SW-2 OUs from Table 3-1 that have the 'No Action.
'Rejected'. or 'Consolidated' classification in WIDS. The 'No Action' and 'Rejected' sites
require no further action and are listed here only for completeness. Those sites that have the
'Consolidated' classification are contained within the footprint of some of the 200-SW-2 OU
landfills. Because they are within the footprint of the landfills. it is assumed that the remedial
action for the landfill also will remediate the 'Consolidated' waste site. A description of those
sites that are consolidated within 200-SW-2 OU landfills is presented in Table 3-4.

Table 3-5 summarizes those sites from Table 3-1 that are within the scope of this investigation.
This table also lists the proposed bin (Section 3.2.1) for each site. The NRDWL and 600 CL are
listed in this table for completeness; it is proposed that these sites undergo closure outside of the
CERCLA process and this RI/FS work plan.

Table 3-2. Accepted Sites Migrated out of the 200-SW-l and
200-SW-2 Operable Units. (3 Pages).

Former Current
Site Code Site Name Operable Operable

Unit Unit

200 CP 200 Area Construction Pit 200-SW-l 200-MG-1

200-E BP 200-E Bum Pit 200-SW-l 200-MG-l

200-E-1 284-E Landfill 200-SW-1 200-MG-I

200-E-13 Rubble Piles 200-SW-i 200-MG-I

3-7



DOE/RL-2004-60 DRAFT B

Table 3-2. Accepted Sites Migrated out of the 200-SW-I and
200-SW-2 Operable Units. (3 Pages).

Former Current
Site Code Site Name Operable Operable

Unit Unit

200-E-2 Soil Stains at the 2101 M SW Parking Lot. MO-234 200-SW-I 200-MG-I
200-E-2________ Parking Lot

200-E-46 Solid Debris 200-SW-] 200-MG-I

200-N-3 200-N-3 Ballast Pits 200-SW-I 200-MG-I

200-W ADB 200-W Ash Disposal Basin 200-SW-I 200-MG-I

200-W BP 100-W Burn Pit 200-SW- I 200-MG-1

200-W-I REDOX Mod Pit West 200-SW-I 200-Mi-I

200-W-101 Contaminated Material \k of216-S-12 Crib 200-SW-2 200-MG-I

200-W-I I S-Farm Concrete Foundation 200-SW-1 200-MG-I

200-W-12 201-W Soil Mound and Plastic Pipe 200-SW-1 200-MG-1

200-W-2 REDOX Berms West 200-SW-1 200-MG-I

200-W-3 2713-W North Parking Lot. 220-W-1 200-SW-I 200-MG- I

200-W-33 Solid Waste Dumping Area 200-SW-l 200-MG-1

200-W-55 Dump N of231Z 200-SW-l 200-MG-1

200-W-6 200-W Painter shop paint solvent disposal area 200-SW- I 200-MG-1

200-W>-7 Rad Logging System Silos 200-SW-2 200-MG-2

200-W-92 Soil Mound W ofTY Farm '0(t-SW-2 200-MG-1

218-E-7 "'B Vaults 200-SW-2 200-MG-1

21 8-W-6 218-W-6 Landfill 20(t-S\V-I 200-MG-1

218-W-7 222S Vaults 2 00-SW-' j 200-MG-1

218-W-8 222T Vaults 200-SW-2 200-MG-I

21 8-W-9 Dry Waste Burial #9 200-S"W-2 200-MIG- I

291-C-1 291C Stack Burial Trench 200-SW-2 200-MG-1

600 OCL 600 Oriuinal Central Landfill 200-SW-I 200-MG-I

600-146 Steel Structure NW of Gable Mt 200-SW-I '00-MG-I

600-218 11-61 Anti-Aircrafl Dump 200-SW-I 200-MG-1

600-220 H-51 Anti-Aircraft Dump 200-SW-I 200-MG-1

600-222 HI-60 Gun Site 200-SW-I 200-MG-I

600-226 H-42 Gun Site 200-SW- I 200-MG-I

600-2"8 H-40 Gun Site 200-SW-I 200-MGi-1

600-281 Scattered Debris South of Army Loop Road 200-SW-I 200-MG-1

600-36 Ethel Railroad Siding Burn Pit 200-SW-I 200-MG-I

600-38 Susie Junction 200-SW-l 200-MG-I

600-40 W of W Lake Dumping Area 200-SW-I 200-MG-I

600-5I Chemical Dump 200-SW-I 200-MG-1
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Table 3-2. Accepted Sites Migrated out of the 200-SW-I and
200-SW-2 Operable Units. (3 Pages).

Former Current
Site Code Site Name Operable Operable

Unit Unit

600-65 607 Batch Plant Drum Site 200-SW-I 200-MG-1

600-66 607 Batch Plant Orphan Drums 200-SW-I 200-MG-I

600-70 Solid Waste Management Unit #2 200-SW-i 200-MG-1

600-71 607 Batch Plant Burn Pit 200-SW-I 200-MG-I

628-2 100 Fire Station Burn Pit 200-SW-I 200-MG-I

OCSA Old Central Shop Area 200-SW-I 200-MG-I

UPR-200-E-35 Buried Pipe. Contaminated 200-SW-2 200-MG-1

UPR-200-E-95 Ground Contamination on Railroad Spur Between 218-E- 200-SW-2 200-MG-I2A and 218-E-5

UPR-200-W-63 Contamination S. Shoulder 23 ( St. 200-SW-2 200-MG-1

UPR-200-W-70 Contamination Found at the 200 West Burning Ground '00-SW-I 200-MG-iEast of Beloit Ave.

Table 3-3. No-Action, Rejected, or Consolidated Sites. (2 Pages).
Current WIDS

Site Code Site Name Operable Reclassiflication
Unit Status

200-E PAP 200-E Powerhouse Ash Pit and Ash Disposal Pile 200-SW- I No Action
100-E-10 Paint/Solvent Dump South of Sub Trenches 200-SW- I No Action
200-E-12 Sand Piles from RCRA General Inspection 200E FY 95 Item #5 200-SW-I Rejected
100-E- 1 22 Construction Forces Bullpen 200-SW-I No Action
200-E-20 218-E-10 Borrow Pit 200-SW-' Reiected
200-E-21 2 NEL- I'A and 'I S-E- I2B Borrow Pit 2t00-SW-2 Rejected

200-E-3 Toluene Dump Site 200-SW- Consolidaed
_______________________ ____________________________________________________________I____200___E20 - 1-00

200-E-47 RCRA Permit General Inspection #200E FY 96 Item #7 200-SW-I Reiected
200-E-48 RCRA PenniT General Inspection #200F F) 96 Item #1 200-SW-I Rejected
200-E-52 200 East Powerhouse Coal Pile 200-SW-I No Action
200-\A CSLA 200-W Construction Surface Lavdown Area 200-SW-I Rejected
200-W PA P 200-W Powerhouse Ash Pit '00-SW-I No Action
'(t-W-10 Item 10 (RCRA General Inspection) Grout Wall Test 200-SW-I No Action
'I00-W- 103 201 -XV Concrete Silo 200-SW-I Rejected
'00-E-ITI S-Plam Proicet W087 Aluminum Silicate Discover 200-S- I Rejected
'00-W-18 S-Plam Project W087 Aluminum Oxide Discovery 200-SW- I Rejected
200-W-30 '18-WA-IA Borrow Pit 200-SW-2 Rejected
200-W-31 2 I8-W-2A Borrow Pit 200-SAW-2 Reiected
200-W-3 2 2 I 6-Z- I Borrow Pit 200-SW-' Rejected
200-W-3 Various Sites North of '01-W 200)-SW- 1 No Action
2Ot-W-4 U-Farm Landfill 200-SW-1 No Action
200-W -41 200-W-4 1. Abandoned Drums. Drums found East of T Plant 20t)-SW- I No Action
200-W-5 Landfill/Burning Pit. U Plant But-ning Pit. UPR-200-W-8 200-SW-2 Rejected
200-W-62 200 West Powerhouse Coal Pile 200-SV- No Action

200-W-68 RCRA General Inspection Report 200W FY 99 Item #3. Historic 200-SW-I Rejected
Disposal Site
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Table 3-3. No-Action, Rejected, or Consolidated Sites. (2 Pages).
Current WIDS

Site Code Site Name Operable Reclassification
Unit Status

100-W-70 Old Burn Pit Southeast of Z-Plant 200 West Oriainal Burn Pit 200-SW-1 Retected
218-E-6 B Stack Shack Burning Pit '00-SW- I No Action
600 BPHWSA 600 Area Batch Plant HWSA. Hazardous Waste Storage Area 200-SW-I Rejected
600 ESHWSA 600 Area Exploratory Shafi Hazardous Waste Storage Area 200-SW-I Retected
600-223 Military Camp South of 200 W. H-50 Gun Site Pit 200-SW-l Rejected

600-'36 Soil Cell 607 Site, Petroleum Conaminated SoiL Biorenediation 200-SW-1 RejectedSite
600-25 Susie Junction 200-S W-2 Rejected
600-266 Trash Dunip West of Gate 117-A 200-SW-I Rejected
600-268 200 East Pipe Yard Drm Accumulation Area | 200-SW -2 Rejected
62- Construction and Demolition Debris 200-SW-I Rejected

UPR-200-E-106 Contamination at a Burn ing Ground, UN-200-- 106 200-MG- I Consolidated
_________________ 200-F-BPI

UPR-200-E-23 Burial Box Collapse at 21-E-10, UPR-200-W-158 2(t-SW-2 C onsolidated
(218-E- 10)

UPR-200-E-24 Contamination Plume from the 21 8-F-10 Landfill, UN-200-E-24 200-SW- Consolidated
200-SW-2 (2 18-E- 10)

UPR-200-E-30 Contamination within 218-F- 10, UN-200-E-20 200-SW-2 onsolidated
___________________________________________________ _______ (_18-E-l 0)

UPR-200-E-53 Contamination at 218-E-I 200-SW Consolidated
200-SW-2 (21 S-E- )

UPR-t00-E-6 I Radioactive Contamination fron Railroad Burial Cars 200-SW- Rejected

UPR-200-W-l1 I 18-W-i Landfill Fire 2t0-SW- Consolidated
__________ _ _(21 8-W-l I

UPR-'00-W- 134 Improper Drum Burial at 21 8-F-3A 20-Sonsoldated

UPR-200-W-1 37 2 18-W-7, UN-200-W-1 37 200-MG- I C onsolidated
I 8-W-7)

UPR-200-W- 1 Fire at 218-NW-I Landfill 200-SX Consolidated
('IS-W-I)

UPR-200-W-'& Contamination Spread During Burial Operations 200-SW- Consolidated
(2 18-W-IA)

UPR-200-W-37 Contaminated Boxes found in a Burn Pit (Z-Plant Burn Pit) 200-S W-2 Consolidated
f(21 8-W-4C)

UPR-200t-W-45 Burial Box Collapse 200-SW-2 No Action

UPR-200-W-53 Burial Box Collapse 200-SW-2 Consolidated

UPR-0I -W-'2 Contamination at 2 18-W -4A 200-Sk\-2 Consolidated
-(21 8-W-4A)

L.IPR-200-W -84 Ground Contamination DurIng Burial Operation at 21 8-W-3A 200-S W-2

Z PLANT BP Z-Plant Burnin- Pit 200-SW-2 Consolidated
(21 8-W-4C d

WTDS = Ifste I /o, maion Data Si stem database.

Table 3-4. Unplanned Release Sites Consolidated within
200-SW-2 Operable Unit Landfills. (3 Pages)

WVIDS Site Landfill with

Code Site Name(s) Site Description Consolidated
Site

UPR-200- UPR-200-E-53. Contamination spread by bulldozer when shallow buried contaminated waste

E-53 UN-200-E-53. was unearthed during backfilling activities. The area is approximately 21 8-E1
Contamination in 15 neters by 46 meters and is located at the south end of 21 8-E-1.
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Table 3-4. Unplanned Release Sites Consolidated within
200-SW-2 Operable Unit Landfills. (3 Pages)

WIDS Site Landfill with

Code Site Name(s) Site Description Consolidated
Site

218-F-I Contamination at levels of up to Iso mR/hr was recorded at this site. Status:
Inactive

UPR-200-E-23. Airborne contamination spread over the 218-E-10 Landfill when a burial box

UPR-200-W- containing two PUREX process steami tube bundles collapsed during backfill

L 158, Burial Box operations. Three days after partially backfilling. the landfill was found S-F-II
5. raBox generally contaminated with levels ranging from 10 to 60 mR/hr. Initially.C ollapse at

C1s-E- 0 this site was in WIDS Lrnder the alias L'PR-200-W- 158 before being
8 -determined the event took place in 200 East. Status: Inactive

UPR-200-E-24. This site is associated with UPR-200-E-23 due to the same incident occurning
UN-200-E-24, but documents tihe large pliUMe of contamination that resulted. Airborne

UPR-200- (ontamination contamination was generated due to a burial box containing two PUREX
E-24 Plume from the process siCam tube bundles collapsing during backfill operations within the 118-F-10

118-E-10 218-E-10 Landfill. Status: Inactive
Landfill

UPR-200-E-30, Contamination occurred when a large wooden drac-off box collapsed as it
UPR-200- UN-200-E-30, was being backfilled in place within the 2l8-E-10 Landfill. The majority of ISF
E-30 Contamination contamination was located within the landfill. Contamination was spread -

%xithin 218-F- 10 over 400.000 sq/ft at a maximum of 500 mIR/hr. Status: Inactive

This is a duplicate of the occurrence described in UPR-200-W-1 1 It was
incorrectly reported in the Z-Plant Technical Baseline Report (BIHI-001 75),

UPR-200-W-16, The correct location (UPR-200-W-16) was confirmed by the map in Selby
UPR-200 and Soldat (195.8). A fire occurred within the waste boxes spreading 21S-I

16 andfill I plutonium (alphat contamination. Maximum contamination levels were
found to be 20.000 disintecrations within the 2 18-XV- 1 Landfill and 30.000
disintegrations outside of the landfill. Contamination outside of tihe landfill
boundaries is not within the scope of this RUS work plan. Status: Inactive

UPR-200-W-I 1 This is a duplicate of the occurrence described in UPR-200-W-16. The

UN-200-W- 11. correct location (IJPR-200-W-16) was confinued by the map in Selby and
UPR-200- L-PR-200-W-1 Soldat (1958). A fire occurred within the waste boxes spreading plutonium

-11 18-W- I Landfill I (alpha) contamination. Maximum contamination levels were found io be -

Fire 20.000 disinreerations within the 2l 8-W-l Landfill and 30.000
disineerations outside of the landfill. Status: Inactive

Wind dispersed contamination while a box of used connectors was being
UPR-200-W-20, unloaded from a flaicar. Contamination spread onto the flatcar and onto the

UPR-200- Contamination surrounding ground. This release is probably associated with the I18- - I A 2 I 8-W- I
W-1'P Spread During Landfill near T Plant. Radiation Incident Investigation at the time did not

Burial Operation report any rccomnmendatiuons for rediicine contamination at the landfill
Status: Inactive

ICPR-200-W- Collapse of a burial box in 21 8-W-2A containing REDOX cell jumpers
UkR-\00- Burial Box occurred durin backfilling operations releasing fission product

-S Collapse contamination. Contamination levels ranged from 50 mR/hr at the landfill to
60.000 cpm at T Plant. Status: Inactive

U PR-200-W-84. A liquid spill occured in the 2 1 8-X -3A Landfi II during burial operations of
Ground a pump. This spill resulted in contamination of the truck transporting the

UPR-200- Contamination pump and the ground around the truck. Some confusion has occurred in
W-84 Durin Burial other documents associating this event v ith the 211 8-\-1 Landfill. The -

Operation at occurrence report for this incident did not take place at the same time 2 I 8-\-
21 8-W-3A I was in operation. Status: Inactive

UPR-200-W- Occurrence Report 38-75 documented improper burial in the 218-W-3A
UPR-200- 134. Improper Landfill of a waste drum labeled "TRANSURANIC,' The drum contained ' 1 'A

- 34 Drum Burial at plutonium. uranium and fissi le materials. Applicable standards were not met -
218-W-3A for the handline and safe storaee of this waste drum from the 325 Buildine.
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Table 3-4. Unplanned Release Sites Consolidated within
200-SW-2 Operable Unit Landfills. (3 Pages)

WIDS Site Landfill with

Code Site Name(s) Site Description Consolidated
Site

Status: Inactive

UPR-200-W-7' Soil erosion occurred in the 218-W-4A Landfill resulting in contaminated
UPR-200- Contmin-atona laboratory waste, with gross alpha and mixed fission product contamination W4A
W-72 to be released to the surrounding ground surface. Speculation that disposal

depth requirements were not met resulted in waste exposure. Status: Inactive

Contamination resulted when three boxes containig high-level dry waste
were mistakenly placed in a burn pit in the 200 West Area. When the

U PR-200-W-3 7. mistake was rectified it was noted that one of the boxes had released

UPR-200- Contaminated contamination levels of 100 mR/hr due to being broken open during
Boxes Found in a placement while the other two boxes had remained sealed. Upon removal of 2 I S-W-4C
Burn Pit (Z Plant the boxes the pit was decontaminated. Through historical research this pit
Burn Pit) where the incident occurred was identified as the Z Plant Burning Pit. The Z

Plant Burn in Pit is located mvithin the boundary of the 21 8-W-4C Landfill.
Status: Inactive

A burn pit in the 200 West Area used as a disposal site for combustible
Z PLANT BP, Z nonradioactive construction office and non-hazardous lab waste. including

Z PLANT Plant Burning unnamed chemicals. An estimated 2000 cubic meters of waste was burned
BP Pit. Z Plant Bun which included less than 1000 cubic meters of lab chemicals. Located in the -

Pit 218-W-4C Landfill, this site was exhumed during the excavation of Trench 7.
Status: Inactive

W IDS - asu- In/,rmainn Dar; System database.

Table 3-5. Accepted Sites in the Scope of the RI/FS Work Plan/
Site Binning Approach. (2 Pages)

Site Code Site Name Operable Unit Bin ID

600 CL 600 Area Central Landfill 200-SW-I N A

600 NRDWL 600 Area Non Radioactive Dangerous Waste Landfill 200-SW-I N A
218-C-t) Dry Waste & 21 6-C-9 Pond 200-SW-2 Bin 5 Constrnclion Land//il/s
218-E-1 Dry Waste #1 200-SW-2 Bill 4 - Dr 1 I.e Land/l
218-E-10 Equip Burial #10 200-SMW-2 Bin / TSD Lnit Land/i//s
'1-E-12.A Dry Waste #12- '00-SW-' Bin 4 - Dr Wasve Land/ill,
',i-EsB Dry Waste #12B '00-SW-2 Bin] - TSD (,it Land/ilv

I S-E-2 Equip Burial #2 | 200-SW-2 Bil 2 h,nsorial Land/i//s
21 -E-2A Regulated Equip Stae 200-SW- Bill 2 - hIdustrial Land/ills
218- -4 Equip Burial #4 '(1(-S-2 Bill - Construc rion Land/il//

I 8-E5 Eqtip Burial 1 2o-SW-2 Bin 2 - Induso-ial Landfills
21S-E-SA Equip Burial H5A 20(1-S\W-2 Bill 2 nhr-ia/ Land/il/s
2 I 8-E-S 200E Construction Burial 200-SW- Bill 5 - Consirution Land/ills
21 S-L-') 20OF Regulated Equipment Storage Site No. 009, 2.0-SW Bl 2 Indlivr,-ial L.m//i/h

Burial Vault (Hanord Inactive Site Survey-
218-W - Solid Waste Burial #1 210I-SW-2 Bin 3 Dr I Wase .-I/a Land/il/s
21 8-W- I I Regulated Storace Site 200-S W-2 Bin 2 - Indnr-ia/ Land/il/s
218-W- IA Equip Burial I 200-SW-2 Bin Ind.rial Land/ills
218-W- Dr \aste#' 200-SW- Bin 3 Drr Iasn e 4 /a Land/i//s
2 18-W -2A Equip Burial L2 200-SW-2 Binl Industria/ Land/il/s
218-W- Dryst 3 200-SW- Bil l Ir 2jste .4pha Landi//v
'3--3A Drys V asw #3A 200-SW-2 Bin / TS) Unit Land/il/s
218-W -3AE Drs Waste -. AAE 200-SW-2 Bin - TSD Unit Landi/l
21 8-W -4A Dr'A Waste ri4A 200-SW-' Bin 3 - D IWasre i/,pha Landfills
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Table 3-5. Accepted Sites in the Scope of the RI/FS Work Plan/
Site Binning Approach. (2 Pages)

Site Code Site Name Operable Unit Bin ID
(includes Caissons: W-4A-C 1. W-4A-C2. W-4A-C3 and 2OfVSW-2 Bi,, 6 (aiwa
CaidSsTnS) W-4A-C5

Unused C aissons: W-4A-C4. W-4A-C6. W-4A-C7, 200-SW-2 Bin 6 - Caissons ULtsedW-4A-CS

28-W-4B Dn Waste #4B 200-SW-1 Bin I - TSD Unir Landills

(includes Caissons: W-4B-CI, W-4B-C2, W-4B-C3, W-4B-C4 200-SW-' Bil 6 Caisson
caissons) W-4B-CS. W-4B-C6 and W-4B-CL'I

c Unused Caisson: W-4B-CA5 200-SW?-2 Bin 6 - Caissons Unused
21 8-W -4C Drvw Waste M4C '00-SW-2 Bin - TSD Unit Lund/lls
2l8-W-5 Low Level Radioactive Mixed Waste Landfill 200-S W-2 Bill 1 7V Uji Landfills

N/A - these sites are proposed to be closed independent of this RI/ES work plan.

Copies of the most recently approved Part A Permit applications for
contained in DOE/RL-91-28, Rev. 7.

the two TSD units are

3 In 2005, when the Phase I-A DQO (D&D-27257) was prepared, the original focus was on the
4 22 waste sites from Bins 3A and 3B, as established from the collaborative discussions held with
5 DOE, EPA. and Ecology (the Tri-Parties) in early 2005. A total of 22 waste sites were included
6 in the 200-SW-2 OU scope.

7 For the Phase I-B DQO (SGW-33253) and this document, the scope was changed to include
8 26 landfills from the 200-SW-I and 200-SW-2 OUs combined. The scope now includes
9 24 landfills from the 200-SW-2 OU and 2 landfills from the 200-SW-I OU.

10 In December 2006, a Tri-Party Agreement change package was submitted to migrate the
II majority of the 200-SW-I OU waste sites to the newly created 200-MG-1 and 200-MG-2 OUs.
12 Table 3-3 indicates the waste sites that have been moved out of 200-SW-I OU and into the
13 200-MG-I and 200-MG-2 OUs. Currently, two sites remain in the 200-SW-I OU. the 600 CL.
14 and NRDWL.

15 In addition, the 24 landfills have been re-binned based on current knowledge and similarity of
16 waste types, locations, and burial configurations. The binning splits the original 200-SW-2 OU
17 Bins 3A and 3B, from the Phase 1-A DQO. into six new bins. These new bins are presented in
18 Table 3-5 and are described below in Section 3.2.2.

19 The binning approach provides the basis for Ris. A SAP has been prepared (Appendix A) based
20 on the sampling design developed through the Phase I-B DQO process. The sampling design
21 specifies the field investigation techniques for each bin, including the following:

22 . Sampling and analyses required for characterization
21 . Methods to support the observational approach.

24 The criteria for placement of sites in different bins are discussed in Section 4.2.
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1 Since Draft A of this RI/FS work plan was submitted, all of the original Bin 1 and Bin 2 waste
2 sites have been migrated to other OUs (Table 3-1). The 24 remaining landfills in the
3 200-SW-2 OU were sorted into five main categories/bins based on similar characteristics. This
4 sorting is anticipated to aid in choosing appropriate remedial paths, based primarily on the results
5 of the FS and evaluation of candidate remedial alternatives against the nine CERCLA criteria.
6 Because of their uniqueness, a sixth main category/bin was added to address caissons. The six
7 main categories/bins included in the scope of this RI/FS work plan are described in the following
8 subsections and summarized in Table 3-5.

9 3.2.2.1 Bin 1 Sites

10 . Bin 1 - TSD Unit Landfills - This bin includes landfills that are permitted as RCRA
11 TSD units and are included in the LLBG Part A (DOE/RL-88-20). This bin coincides
12 with the original Bin 3A grouping from the Phase 1-A DQO. The majority of available
13 historical documentation is associated with these sites (approximately 110,000 of 147,000
14 total documents); the sites, therefore, are considered the best documented sites in the
15 scope of this RI/FS work plan. Sites in this bin include the 218-W-3A, 218-W-3AE,
16 218-W-4B, 218-W-4C, 218-W-5, 218-E-10, and 218-E-12B Landfills. These are sites for
17 which available historical documentation indicates that no burials have been made and
18 there is a low potential for contamination, but some questions remain. Sites in this bin
19 include annexes of the 218-W-4C and 218-E-10 Landfills and unused portions of the
20 218-E-12B Landfill.

21 3.2.2.2 Bin 2 through 5 Sites

22 . Bin 2 -- Industrial Landfills - This bin includes past-practice landfills that received
23 radioactive waste that was usually packaged in large wooden or concrete boxes,
24 containing large quantities of fission products. For the most part, these sites were
25 restricted to burial of large pieces of failed or obsolete equipment from the chemical
26 processing facilities, although some items came from the 100 Areas. Many of these sites
27 contain burials made over 50 years ago. Historical burial documentation is good for the
28 218-W-2A and 218-E-5A Landfills; however, historical burial documentation for the
29 remaining sites (218-E-2, 218-E-5, 218-E-9, 218-W-1A, and 218-W- 1 Landfills) is at a
30 minimum. Sites in this bin include the 218-W-2A, 218-E-5A, 218-E-2, 218-E-2A,
31 218-E-5, 21 8-E-9, 218-W- IA, and 218-W-1 1 Landfills.

32 . Bin 3 - Dry Waste Alpha Landfills - This bin includes past-practice landfills that
33 received radioactive waste packaged primarily in fiberboard or small wooden boxes,
34 wrapped in heavy brown paper or burlap, or placed in the trench without packaging. A
35 small proportion of the waste is packaged in metal drums. All types of miscellaneous
36 wastes, including contaminated soils and potentially contaminated rags, paper, wood, and
37 small pieces of equipment such as tools, have been placed in these sites. Some larger
38 equipment (e.g., motor vehicles, large canyon-processing equipment) is known to have
39 been disposed to these sites. Available historical documentation indicates that these sites
40 contain at least 90 percent of the 200 Areas landfill pre-1970 alpha inventory. Available
41 historical documentation for the older landfills (the 218-W-I and 218-W-2 Landfills) in
42 this bin generally is poor, because these landfills received waste in the 1940s and 1950s.
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1 Available historical documents for the newer landfills (the 218-W-3 and
2 218-W-4A Landfills) in this bin are more numerous, because these landfills received
3 waste in the mid-1950s to 1960s.

4 * Bin 4 -- Dry Waste Landfills - This bin includes past-practice landfills that received
5 radioactive waste packaged primarily in fiberboard or small wooden boxes, wrapped in
6 heavy brown paper or burlap, or placed in the trench without packaging. A small
7 proportion of the waste is packaged in metal drums. All types of miscellaneous wastes,
8 including contaminated soils and potentially contaminated rags, paper, and wood have
9 been placed in these sites. These sites also contain a few pieces of large equipment such

10 as tank farm pumps. Available historical documentation for these sites generally is poor.
11 Sites in this bin include the 218-E-1 and 218-E-12A Landfills.

12 * Bin 5 - Construction Landfills - This bin includes past-practice landfills that mainly
13 were limited to burial of wastes resulting from construction work on existing facilities or
14 demolition of surplus facilities. Wastes in these sites are believed to contain very little
15 alpha contamination; beta-gamma contamination likely also is at a minimum.
16 Documentation for the 218-C-9 Landfill is believed to be nearly complete; however,
17 available historical documents for the 218-E-8 and 218-E-4 Landfills are few.

18 3.2.2.3 Bin 6 Sites

19 . Bin 6 - Caissons - This bin includes caissons and vertical pipe units used for disposal of
20 hot-cell waste or high plutonium concentration waste in the 218-W-4A and
21 218-W-4B Landfills. The vertical pipe units in the 218-W-4A Landfill were made of
22 welded 208.2 L (55-gal) drums or corrugated pipe and concrete; the caissons in the
23 218-W-4B Landfill were made of metal and/or concrete. Documentation for the caissons
24 in the 218-W-4A Landfill generally is poor, while the documentation for the caissons in
25 the 218-W-4B Landfill generally is more numerous (150 to 250 documents per caisson).
26 Caissons located in this bin include the 218-W-4B-C1, 218-W-4B-C2, 218-W-4B-C3,
27 218-W-4B-C4, 218-W-4B-C5, 218-W-4B-C6, 218-W-4B-CU 1, 218-W-4A-C1,
28 218-W-4A-C2, 218-W-4A-C3, and 218-W-4A-C5 Caissons. This bin also includes
29 caissons in the 218-W-4A and 218-W-4B Landfills that are believed to be empty/unused,
30 according to available historical documentation. These include the 218-W-4A-C4,
31 218-W-4A-C6, 218-W-4A-C7, and 218-W-4A-C8 Caissons. Additional caissons exist;
32 however, these caissons contain RSW and will be dispositioned by the M-091 Program.

33 3.3 NATURE AND EXTENT OF
34 CONTAMINATION

35 The following discussion provides a summary of known contamination at the Bins 1 through 6
36 sites, based on existing records and the results of Phase I-A field-sampling activities. The Bin 1
37 sites (TSD-unit landfills), which have been characterized to a greater extent than the Bin 2
38 through 6 sites, are discussed in this section. Because few investigations have been conducted
39 for the Bin 2 through 6 sites, little or no data are available to describe existing contamination for
40 these sites.
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1 Because the nature of the material disposed of in the solid-waste burial grounds was
2 predominantly dry, or was sorbed onto media to reduce mobility, or was activated metal, the
3 likelihood of contaminant migration below the trenches is expected to be low. Consideration of
4 low annual precipitation and recharge rates further reduces the likelihood for contaminant
5 migration, because infiltration is the driving mechanism. The four burial grounds where larger
6 volumes of water were present because of episodic events (i.e., rapid snow melt/ponding and
7 drainage ditch seepage) and gravel-covered landfill surfaces denuded of vegetation may have
8 experienced contaminant migration caused by the increased possible driving force. This is the
9 premise embodied in the direct-push characterization strategy and the number and location of

10 boreholes planned.

11 Groundwater well monitoring results are discussed in Section 3.5. Groundwater wells installed
12 at landfills after approximately 1990 generally are not sampled for specific contaminants but are
13 sampled for contaminant indicators such as conductivity and total organic carbon. Also, little
14 information from gamma logging or soil samples is available for these sites. Monitoring wells
15 installed since about 1990 typically were sampled during installation only for moisture content
16 and particle size, not contaminants. Fine-grained sediments with high moisture contents would
17 be a good place to look for mobile radionuclides and chemicals. Most of the more recent well
18 installations were for monitoring conditions beneath tank farms, not landfills.

19 A few of the historical reference sources present information on geophysical results or sediments
20 obtained during installation of wells and are briefly summarized as follows.

21 * PNL-6820, Hydrogeology of the 200 Areas Low-Level Burial Grounds - An Interim
22 Report, presents groundwater and geophysical results from samples collected during the
23 installation of some monitoring wells in the 200 Areas. This information is suitable for
24 the records review process in conjunction with site characterization as discussed in
25 Section 4.2.

26 * WHC-MR-0204, 200-East and 200- West Areas Low-Level Burial Grounds Borehole
27 Summary Report, summarizes the results of 11 wells drilled in the 200 East and 200 West
28 Areas in fiscal year 1989. Selected sediment samples from the installation of these
29 11 wells were tested for physical and hydrogeologic properties. The sediment samples
30 also were analyzed for contaminant indicator parameters (total organic carbon, anions,
31 low-energy alpha emission, and beta emission). In addition, the sediment samples were
32 analyzed for volatile organic compounds. Samples were collected at each location from
33 surface to groundwater, which was at about 75 m (240 ft); the samples were collected at
34 roughly 6 m (20-ft) intervals. Of the anions analyzed, the highest concentration detected
35 was sulfate at 130 mg/kg in well 299-W7-7 (at the north border of the
36 218-W-3AE Landfill) at a depth of 12.2 m (40 ft). All other anions either were not
37 detected or were detected at values below 130 mg/kg. The most significant beta count
38 was 29.1 pCi/g at well 299-W7-8 (at the northeast corner of the 218-W-3AE Landfill), at
39 a depth of 9.3 m (30.5 ft). Alpha readings all were below 15.4 pCi/g. Total organic
40 carbon analyses detected a concentration of 85 mg/kg at well 299-W7-7 at a depth of
41 24.4 m (80 ft). Other concentrations of total organic carbon were below this value in all
42 samples collected. The volatile organic compound concentrations were similarly low in
43 all samples collected. Carbon tetrachloride was detected in well 299-WI 5-19 (at the
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1 north border of the 218-W-4B Landfill) at a concentration of 8.1 pg/kg at a depth of 75 m
2 (240 ft). Details of the physical and hydrogeologic properties of the samples collected
3 can be found in Appendix C of WHC-MR-0204.

4 W HC-MR-0205, Borehole Completion Data Package for Low-Level Burial Grounds -
5 1990, summarizes the installation of six new monitoring wells in the 200 East and
6 200 West Areas in fiscal year 1990. Selected sediment samples were collected during
7 installation of each well and analyzed for volatile organics, anions, total organic carbon,
8 and gross alpha, and gross beta. Physical properties analysis results also were obtained.
9 Chemical and radionuclide data can be found in Appendix B of WHC-MR-0205.

10 Samples were collected from each well in zones that had one or more of the following:
11 (1) higher than background photoionizer readings during drilling, (2) higher than
12 background radiation readings during drilling, (3) zones of higher moisture content,
13 (4) located within 12.2 m (40 ft) of the water table (3 from each well), and (5) high silt
14 and clay content. The results from analysis of these samples were substantially similar to
15 those results presented in WHC-MR-0204. All results for all constituents were at least
16 two orders of magnitude below the potential preliminary remediation goals (PRG)
17 established in the DQO.

18 * WHC-SD-EN-TI-290, Geologic Setting of the Low-Level Burial Grounds, describes
19 regional and site-specific geology for the LLBGs. It incorporates data from boreholes
20 across the entire 200 Areas, integrating the geology of this area into a single framework.
21 Geologic cross-sections, isopach maps, and structure contour maps of all major geologic
22 units are presented. The physical properties and characteristics of the major suprabasalt
23 sedimentary units are described.

24 3.3.1 200-SW-1 Operable Unit (Nonradioactive
25 Dangerous Waste Landfill and 600 Area
26 Central Landfill)

27 This subsection summarizes the known information regarding the nature and extent of
28 contamination in the 200-SW-I OU landfills.

29 BHI-01 115 reports volatile organics in low concentrations in soil-gas samples collected in
30 1993 and 1997. Concentrations reported in Appendix D are the maximum reported at shallow
31 and deep concentrations for each sampling event and are reported in parts per million by volume.

32 WHC-SD-EN-DP-064, Data Packagefor Geophysical Investigation ofNonradioactive Solid
33 Waste Landfill (NRDWL), contains survey data obtained with electromagnetic induction (EMI)
34 instruments and ground-penetrating radar (GPR).

35 FS0419, Data Package Summary, Analytical Laboratory Solid Waste Landfill Soil Gas and
36 Methane Monitoring Round ] Sampling, June 25, 2001, summarizes quarterly volatile organic
37 analyses from samples collected at the 600 CL, adjacent to the NRDWL. All reported values are
38 at or below 1.0 ppmv.
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1 FS0438, Data Package Summary, Analytical Laboratory Solid Waste Landfill Soil Gas and
2 Methane Monitoring Round ] Sampling, October 18, 2001, and FS0473, Data Package Summary
3 Analytical Laboratory Solid Waste Landfill Soil Gas and Methane Monitoring Round 1
4 Sampling, March 4, 2001, summarize quarterly soil-gas and methane monitoring conducted at
5 the 600 CL. All values reported in this survey are at or below 1.02 ppmv for all constituents
6 monitored.

7 FS0508, Data Package Summary Analytical Laboratory Solid Waste Landfill Soil Gas and
8 Methane Monitoring Round ] Sampling, July 8, 2002, and FS0529, Data Package Summary,
9 Analytical Laboratory Solid Waste Landfill Soil Gas and Methane Monitoring Round I

10 Sampling, July 10, 2002, summarize quarterly soil-gas and methane monitoring conducted at the
11 600 CL. All values reported in this survey are at or below 1.0 ppmv for all constituents
12 monitored.

13 FPOO 15, Data Package Summary, Analytical Laboratory Solid Waste Landfill Soil Gas and
14 Methane Monitoring Sampling, September 17, 2002, summarizes quarterly soil gas and methane
15 monitoring conducted at the 600 CL. All values reported in this survey are at or below
16 1.09 ppmv for all constituents monitored. The various references differ on their interpretation of
17 contaminant sources. DOE/RL-96-81 indicates that volatile organic contamination primarily is
18 attributed to the 1100 Area vehicle maintenance catch-tank liquids disposed to liquid trenches in
19 the 600 CL. BHI-01 115 associates contaminants with the chemical trenches in the eastern half
20 of NRDWL.

21 3.3.2 200-SW-2 Operable Unit

22 The following subsections summarize the known information regarding the nature and extent of
23 contamination in the 200-SW-2 OU landfills. This information resulted from field 7sampling
24 activities that took place as part of the Phase I-A DQO process, as well as other projects
25 including the TRU waste-retrieval project, characterization of the 200-PW-1 OU, and the Central
26 Plateau Ecological Risk Assessment. Much of the sampling activities were guided by the
27 historical records review that occurred before and during the Phase I-A DQO process. The
28 field-sampling activities in Phase I-A employed nonintrusive sampling and surveying techniques.
29 The detailed results of these investigations are provided in Appendix D of this RL/FS work plan.

30 Additional field-sampling activities are planned, as part of the TRU retrieval project, after trench
31 segments are emptied of waste. "Opportunistic" sampling also will be conducted, as appropriate,
32 in cooperation with the TRU retrieval project, to obtain insights into wastes adjacent to the waste
33 being retrieved. As sample data become available, the data will be collected and incorporated
34 into future revisions to this RI/FS work plan and the RI report.

35 3.3.2.1 Organic-Vapor Sampling

36 The organic-vapor sampling presented in this section applies to out-of-scope TRU waste that will
37 be retrieved as part of the Tri-Party Agreement M-091 Program. However, as requested by
38 Ecology, these data will be integrated into this RI/FS work plan and the RI report and will be
39 evaluated during the FS process to determine their applicability to the overall characterization of
40 the 200-SW-2 OU landfills.
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1 Sampling for organic vapors has been performed in landfills containing vent risers that extend
2 from just above the bottom of the landfill trench to above the landfill surface. Vent-riser
3 sampling has been performed in the 218-W-3A, 218-W-4B, and 218-W-4C Landfills.

4 Additional organic-vapor sampling was conducted by the 200-PW-1 OU team to characterize the
5 dispersed CCL4 vadose-zone plume and the M-091 Program to characterize soil vapors
6 potentially generated from buried retrievably stored waste. A few reference sources present
7 information on analytical results from characterization of the dispersed CCL4 vadose plume and
8 M-091 Program characterization activities. These characterization activities include vent-riser
9 sampling, passive soil-vapor sampling, soil-vapor sampling in the vadose zone, and soil-vapor

10 extraction (SVE) sampling. These references are briefly summarized as follows.

11 SGW-33829, 200-PW-1 Operable Unit Report on Step II Sampling andAnalysis of the
12 Dispersed Carbon Tetrachloride Vadose-Zone Plume, summarizes the sampling
13 methodology and the analytical results from the Step II RI of the 200-PW-1 OU dispersed
14 CCL4 vadose-zone plume. The Step II RI was conducted between August 2003 and
15 October 2006. Characterization was performed in accordance with Appendix D of
16 DOE/RL-2001-01, Plutonium/Organic-Rich Process Condensate/Process Waste Group
17 Operable Unit RI/FS Work Plan: Includes the 200-PW-1, 200-PW-3, and
18 200-PW-6 Operable Units. The Step II investigation of the 218-W-3A Landfill included
19 a passive soil-vapor survey of two trenches and vapor sampling of all existing vent risers
20 in engineered trenches in the landfill. The most recent sampling events are summarized
21 in the following sections. Analytical data can be found in Appendix D of this RI/FS
22 work plan.

23 * In the 218-W-4C Landfill vent riser, sampling was initiated on October 15, 2003, by the
24 M-091 Program, in accordance with DOE/RL-2003-48, 218-W-4C Burial Ground
25 Sampling and Analysis Plan. Eighty-nine vapor samples were collected in Tedlar" bags
26 or SUMMA 23 canisters between October 15 and October 22, 2003. The vapor samples in
27 Tedlar bags were analyzed for CCL4 using field-screening instruments.

28 * An SVE system was operated at Trench 4 from November 2003 through April 2004. The
29 SVE system was operated to remove CCL4 from the landfill trench to minimize release to
30 the environment. Sample results associated with the SVE system are documented in
31 WMP-26178, Performance Evaluation Report for Soil Vapor Extraction Operations at
32 the 200-PW-1 Carbon Tetrachloride Site, Fiscal Year 2004.

33 * CP-135 14, 200-PW-] Operable Unit Report on Step ] Sampling and Analysis of the
34 Dispersed Carbon Tetrachloride Vadose Zone Plume, summarizes the results of the
35 Step I investigation for the 200-PW-1 OU, located in the 200 West Area. The results of
36 the 200-PW- I OU RI are summarized in DOE/RL-2006-5 1, Remedial Investigation
37 Report for the Plutonium/Organic-Rich Process Condensate/Process Waste Group
38 Operable Unit: Includes the 200-PW-1, 200-PW-3, and 200-PW-6 Operable Units.

22 Tedlar is a registered trademark of E. I. du Pont de Nemours and Company, Wilmington, Delaware.

" SUMMA is a trademark of Moletrics, Inc., Cleveland, Ohio.
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I Soil-vapor sampling and analysis was used to explore the upper vadose zone in the
2 vicinity of the Plutonium Finishing Plant. Relatively high concentrations of CCL
3 (maximum 1,760 ppmv) were detected within the east end of Trench 4 in the
4 218-W-4C Landfill in May 2002. Further detail of sampling events are summarized in
5 Subsection 3.3.3.3. Analytical data can be found in Appendix D of this RI/FS work plan.

6 3.3.2.1.1 218-W-3A Landfill

7 In 2005, the vent risers in the 218-W-3A Landfill were sampled in accordance with
8 DOE/RL-2001-01, Appendix D, Table D-1, for concentrations of volatile organic compounds, as
9 part of Step II of the RI of the CC14 vadose-zone plume. The 2005 vent-riser samples were

10 collected near the base of the trench, which typically is approximately 5 m (16 ft) below the
I1 engineered surface overlying the trench. Vapor samples from the 17 vent risers present in
12 portions of trenches 9S, 3S, 05, and 08 were collected and analyzed using field-screening
13 instruments. All of the vent risers in trenches 9S (1 riser), 3S (3 risers), and 05 (6 risers) were
14 sampled in August 2005, and all of the vent risers in trench 08 (7 risers) were sampled in
15 September 2005. A sample location number (trench and riser) was established and recorded for
16 each vent riser. The vent risers in each trench were numbered sequentially from west to east.
17 The only concentrations of CCL4 (5 to 36 ppmv) were detected in the western part of trench 08
18 (SGW-33829). Trench 08 also had elevated levels of tetrachloroethene (PCE) (20 to 460 ppmv),
19 1,1,1-trichloroethane (1.4 to 18.8 ppmv), and methyl chloride (21 to 186 ppmv).

20 Sampling of the vent risers in portions of the 218-W-3A Landfill trenches containing retrievably
21 stored waste was required by DOE/RL-2004-71, 218- W-3A Burial Ground Sampling and
22 Analysis Plan. Nine of the 17 vent risers (2 in Trench 05 and 7 in Trench 08) also were sampled
23 for the 218-W-3A Landfill environmental release investigation. DOE/RL-2004-71 required field
24 screening plus additional analysis of vapor samples in the laboratory. All of the vent risers were
25 sampled once for field screening during the sampling for the 200-PW-1 OU RI. For the risers
26 covered by DOE/RL-2004-71, additional sampling was conducted for laboratory analysis
27 (SGW-33829).

28 SUMMA canister samples for laboratory analysis were collected from vent risers T-05-02,
29 T-08-03, and T-08-05 in September 2005. A duplicate SUMMA canister sample was collected
30 from vent riser T-08-05. Based on the field screening, the vapor samples from vent risers
31 T-05-02 and T-08-03 contained the highest volatile organic compound concentrations in
32 trenches 05 and 08, respectively. An additional SUMMA canister sample and a duplicate sample
33 were collected from vent riser T-08-05. The additional and duplicate SUMMA canister samples
34 were collected from a vent riser with slightly lower volatile organic compound concentrations to
35 reduce the potential that the highest volatile organic compound concentrations would exceed
36 calibration standards and make the duplicate analysis of little value. Based on the laboratory
37 analysis, the sample from vent riser T-08-03 contained the highest concentration of
38 perchloroethylene. During field screening, the highest concentration of perchloroethylene also
39 was detected in the sample from vent riser T-08-03 (SGW-33829).

40 Field-screening and SUMMA-canister laboratory results (SGW-33829) for the vapor samples
41 collected through the vent risers in the 218-W-3A Landfill trenches are provided in Appendix D.
42 These results also are entered in HEIS.
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1 3.3.2.1.2 218-W-4B Landfill

2 In 2006, the vent risers in trench 07 were sampled in accordance with DOE/RL-2004-70,
3 218-W-4B Burial Ground Sampling and Analysis Plan, for concentrations of volatile organic
4 compounds, as part of the environmental release investigation in support of Tri-Party Agreement
5 Milestone M-091-40. The vent risers sampled in 2006 were collected near the base of the trench,
6 which typically is approximately 5 m (16 ft) below the engineered surface overlying the trench.
7 Based on field screening, the highest concentrations were detected in the western portion of
8 trench 7. Seventeen vent risers are present in trench 7 in the 218-W-4B Landfill. Vapor samples
9 were collected from 14 of these vent risers. The other three vent risers could not be sampled in

10 September 2006 because of health and safety risks to workers, based on elevated vapor levels.
11 However, supplemental vapor samples were collected through the three additional existing vent
12 risers in trench 7 and the vertical duct at the west end of trench V7 in November 2006.

13 SUMMA canister samples for laboratory analysis were collected from vent risers T-07-4 and
14 T-07-6 in September 2006. A duplicate SUMMA canister sample was collected from vent riser
15 T-07-6. Vapor samples from vent riser T-07-4 contained the highest volatile organic compound
16 concentrations, based on field screening, in trench 7. The additional SUMMA canister sample
17 and the duplicate sample were collected from vent riser T-07-6, which had slightly lower volatile
18 organic compound concentrations, to reduce the potential that the highest volatile organic
19 compound concentrations would exceed calibration standards and make the duplicate analysis of
20 little value. A summary of the analytical results (SGW-33829) for vent-riser samples collected
21 in 2006 is provided in Appendix D, Table D-2. These results also are entered in HEIS.

22 3.3.2.1.3 218-W-4C Landfill

23 Numerous studies have been conducted at the 218-W-4C Landfill in support of volatile-organics
24 characterization, resulting in a multitude of data sets presented in this section. Information on
25 contamination in the 218-W-4C Landfill is summarized below from CP-16886, Data Quality
26 Objectives Summary Report for the 218-W-4C Burial Ground Contaminant Release
27 Investigation, written to develop a sampling design to determine whether contaminants have
28 been released to the vadose zone from retrievably stored waste in the unit.

29 Groundwater monitoring wells have been installed on the eastern and western perimeters of the
30 218-W-4C Landfill to comply with RCRA groundwater monitoring requirements. During well
31 drilling along the western perimeter in 1990, CC14 was detected in soil and soil-vapor samples
32 (DOE/RL-91-32, Expedited Response Action Proposal (EE/CA & EA) for 200 West Area Carbon
33 Tetrachloride Plume).

34 Vent risers in trenches 1, 4, 7, and 20 were sampled in 1996 for concentrations of volatile
35 organic compounds. All of the vent risers sampled in 1996 showed elevated amounts of several
36 chlorinated volatile organic vapors including CC14 and degradation products, trichloroethylene
37 and degradation products, and chlorofluorocarbons. Alcohols, ketones, and aromatic compounds
38 also were detected, but at much lower concentrations (HNF-SD-WM-RPT-309, Report on
39 Sampling and Analysis ofAir at Trenches 218-W-4C and 218-W-5 #31 of the Low-Level Burial
40 Grounds).
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1 Vent risers in trenches 1, 4, and 7 also were sampled in 2002 for concentrations of CCL4 to
2 support the 200-PW-1 OU RI (DOE/RL-2001-01). The vent risers sampled for chloroform and
3 CCL4 in 2002 were collected near the base of the trench, which typically is approximately 5 m
4 (16 ft) below the engineered surface overlying the trench. Carbon tetrachloride was detected at
5 all but one of the 27 vent risers sampled. Most of the detections were less than 10 ppmv, but a
6 distinct "hot spot" (maximum concentration of 1,760 ppmv) was detected at the east end of
7 trench 4. The sample results do not indicate the source of the carbon tetrachloride. The source
8 may be the buried waste or may be the vadose-zone plume in this area. A summary of the CCl4
9 and chloroform analytical results (CP-13514) for vent-riser samples collected in 2002 is provided

10 in Appendix D, Table D-3.

11 Soil-vapor samples for chloroform and CCl4 were collected from the vadose zone adjacent to
12 trenches 1, 4, and 7 and analyzed for CC14 in 2002 as part of the 200-PW-I OU investigation
13 (CP-13514). The analytical results are provided in Appendix D, Table D-5. Carbon
14 tetrachloride was detected in soil-vapor samples collected along the east end of trench 4, near the
15 location of vent risers at which elevated concentrations of CCl4 were detected in 2002
16 (CP-13514). Three temporary soil-gas probes were installed near trench 4 and sampled between
17 2002 and 2004 to confirm the 2002 results. A summary of the CCL4 and chloroform analytical
18 results (SGW-33829) for the three samples taken between 2002 and 2004 is provided in
19 Appendix D, Table D-4.

20 The presence of volatile organic compounds in vapor samples collected inside the trenches
21 through vent risers suggests that organic contaminants, in a liquid and/or vapor phase, are able to
22 migrate outside of the waste containers. The CCL4 in soil-vapor samples collected adjacent to
23 trench 4 appears to have resulted from release of CCl 4 from the waste containers (CP-13514).
24 Specifically, the range of CCL and chloroform detected in soil gas for this landfill from vadose-
25 zone samples reported in CP-13514 for August 2002 is provided in Appendix D.

26 In 2003, the vent risers were sampled again in trenches 1, 4, 7, 20, and 29 for concentrations of
27 volatile organic compounds, in addition to CCL4 and chloroform, as part of the environmental
28 release investigation in support of M-091-40 (DOE/RL-2003-48). This sampling included
29 samples for field screening and samples in SUMMA canisters for laboratory analysis.
30 A summary of the volatile organic compound analytical results for vent-riser samples collected
31 in 2003 is provided in Appendix D, Table D-6 (04-AMCP-032 1, "Transmittal of the Burial
32 Ground Sampling and Analysis Results for January - March 2004"). Additional results were
33 collected in 2006 (07-AMCP-0166, "Burial Ground Sampling and Analysis Results for
34 October - December 2006"). These results are entered in HEIS.

35 Passive soil-vapor sampling also was performed in the unused annex of the 218-W-4C Landfill
36 in support of the Central Plateau Ecological Risk Assessment. Artificial animal burrows were
37 created in twelve locations in the unused annex of this landfill. Passive soil-vapor samplers were
38 placed in the artificial burrows. The artificial burrows were sampled using SUMMA canisters
39 (D&D-32015, Sampling and Analysis Instruction for Artificial Animal Burrows, in Support of the
40 Central Plateau Ecological Risk Assessment).
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1 3.3.2.2 Phase I-A Field-Sampling Activities

2 The Phase I-A DQO summary report (D&D-27257), and sampling and analysis instruction
3 (D&D-28283, Sampling and Analysis Instruction for Nonintrusive Characterization of Bin 3A
4 and Bin 3B Waste Sites in the 200-SW-2 Operable Unit) were prepared in response to
5 agreements made during collaborative discussions that were held between the RL and Ecology in
6 February and March 2005 (Ecology and DOE, 2005) concerning this RI/FS work plan, Draft A.
7 In the collaborative discussions, Ecology and RL agreed to a phased characterization approach
8 with an initial phase focused on additional records research, nonintrusive sampling, and
9 waste-site boundary definition. Nonintrusive sampling techniques used included

10 surface-radiation surveys, passive soil-vapor samples for organic liquids, and geophysical
11 surveys. The following subsections provide a summary-level of detail regarding this sampling.

12 In contrast to the organic-vapor sampling that was described in Section 3.3.3, the organic-vapor
13 sampling described in Section 3.3.2.2.1 directly applies to in-scope trenches.

14 3.3.2.2.1 Passive Organic-Vapor Sampling

15 This section presents descriptions and results of the passive organic-vapor sampling that was
16 performed during the months of June and July 2006 in support of the 200-SW-2 OU
17 characterization. The purpose of this section is to provide an overview of the organic-vapor
18 sampling process and present a summary of the laboratory results. Sampling results are
19 presented in Appendix D, Tables D-7 through D- 11.

20 Information on the passive organic-vapor sampling conducted in support of the 200-SW-2 OU
21 characterization is provided in SGW-32683, Resultsfrom Passive Organic Vapor Sampling,
22 Performed in Selected 200-SW-2 Operable Unit Landfills (218-W-3A, 218-W-3AE, 218-W-4B,
23 218- W-4C, and 218-W-5) in June-July 2006. SGW-32683 summarizes the sampling
24 methodology and the organic-vapor sampling process and presents a summary of the laboratory
25 results. The rationale for selection of the specific sampling locations is more fully described in,
26 and driven by, D&D-28283.

27 More than 150 passive organic-vapor samples were collected from selected segments of burial
28 trenches in the 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, and 218-W-5 Landfills, located
29 in the Hanford Site 200 West Area. In accordance with the approved sampling and analysis
30 instruction (D&D-28283), the sampling locations either were target/individual spots above a
31 single/known burial in a given trench or were placed at targeted locations within a specific
32 segment in a given trench. Survey coordinates were preestablished for each isolated sample
33 location and each location within a trench segment. Sample coordinates were established along
34 the centerline of a given trench; samples coordinates within a trench segment were established at
35 a distance not to exceed approximately 10 m (30 ft). The specific sampling locations were
36 chosen based on detailed reviews of engineering drawings, historical documents, and
37 waste-burial-record information located in the SWITS database. Specific trench locations were
38 sampled if the historical records indicated a presence of liquid organic wastes or liquids that
39 might be organic (but that did not include enough information to conclude whether a liquid was
40 or was not an organic liquid). Samples were analyzed for the presence of 28 organic compounds
41 identified to be COPCs.
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1 Laboratory data revealed that 14 of the 28 compounds were detected at levels above the
2 laboratory's practical quantitation limit (25 ng per sample). One or more of the 28 organic
3 COPCs were noted at 59 of the 151 total sample locations at levels greater than 25 ng per
4 sample.

5 Organic compounds with elevated readings include CC14 maximum of 87,204 ng;
6 tetrachlorethene maximum of 145,911 ng; trichlorethene maximum of 846 ng;
7 1,1,1-trichlorethane maximum of 21,153 ng; 1,1-dichlorethane maximum of 4,025 ng;
8 1,1-dichlorethene maximum of 2,712 ng; 1,2-dichlorethane maximum of 1,980 ng; chloroform
9 maximum of 9,370 ng; and 1,1,2-trichloro-1,2,2-trifluoroethane maximum of 13,788 ng.

10 3.3.2.2.2 Radiological Surveys

11 This section summarizes the results of nonintrusive radiological soil measurements performed on
12 a small area that straddles the 218-E-2 and 218-E-5 Landfills in the 200 East Area. The
13 radiological soil measurements performed were used to evaluate landfill conditions and to
14 support conceptual site models for the 200-SW-2 OU. In addition, this section briefly discusses
15 the Mobile Surface Contamination Monitor (MSCM) technique used annually in the
16 past-practice landfills to detect surface contamination.

17 Information on the nonintrusive radiological soil measurements performed in support of the
18 200-SW-2 OU characterization is presented in PNNL-00157, Soil Measurements at 218-E-2 and
19 E-5 Burial Grounds. PNNL-00157 summarizes sampling methodology, sample locations, and
20 results of the soil measurements in the 218-E-2 and 218-E-5 Landfills. In addition, this report
21 includes measurement data, spectrum analysis results, and other supplemental information. The
22 most recent sampling events are summarized in this section. Survey data can be found in
23 Appendix D, Table D-12.

24 In September 2006, radiological soil measurements at the 218-E-2 and 218-E-5 Landfills were
25 performed in support of the 200-SW-2 OU nonintrusive characterization. Eight survey locations
26 (hot spots) were selected for further radiological soil measurements in and around the two
27 landfills, based on previously collected MSCM data. The MSCM, consists of an array of plastic
28 gamma scintillators with an electronics package that is combined with a differential corrected
29 Global Positioning System and a computerized Geographic Information System/data storage
30 package mounted on a large tractor.

31 With the results of the MSCM surveys, each of the eight (hot-spot) locations was staked in the
32 field. Areas around and within an approximate 1.8 in (6 ft) radius of each stake were surveyed
33 with a micro-rem and Geiger-Muller2 4 counter to determine whether any of the eight hot-spot
34 targets should be repositioned to represent a location of even higher gamma signal. No variation
35 in strength was detected. Also, no surface contamination was found. Results of the surveys are
36 presented in Appendix D.
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1 3.3.2.2.2.1 Field Measurements -

2 The actual field measurements were conducted on September 13, 2006. Measurements
3 30 minutes long were performed at all eight locations marked with stakes. Measurements at all
4 locations were performed under the same conditions. In addition to the predetermined eight
5 locations, a few additional measurements were performed in other impromptu-selected locations.
6 One extra 30-minute-long measurement was performed for verification purposes right after the
7 measurement at location 1 showed lower radiation intensity, because it was expected to be the
8 hottest spot. Three 10-minute-long measurements anticipated to be used as "background" were
9 conducted in addition to the eight 30-minute-long measurements and one extra 30-minute-long

10 measurement.

11 3.3.2.2.2.2 Results

12 All gamma spectra collected showed a presence of various-intensity Cs-137 peaks, accompanied
13 with multiple peaks originated from prominent naturally occurring radionuclides. Considering
14 uniform distribution of the naturally occurring nuclides in the soil, the analysis of the gamma
15 spectra to estimate their concentrations was performed separately from that of Cs-137 activity.
16 The analysis results showed that the gamma-spectra concentration appears to be the same in all
17 measurement locations.

18 Although no data are available on Cs-137 contamination distribution in soil, the historical
19 records indicate that a large contamination incident was associated with these two landfills or
20 neighboring landfills in April 1961 (UPR-200-E-30). Also, it is reasonable to assume that
21 animal intrusion is a possible cause of contamination spread in the general area. Further, it is
22 known that the area was covered with 0.3 m (1 ft) of clean soil in 1979/80.

23 Transmission of Cs-137 gammas of 661.6 keV through a 0.3 m (1-ft-) thick layer of soil with a
24 density of 1.7 g/cm 3 is less than 2 percent of the total amount of gamma present. It may be
25 assumed that the cesium contamination is very close to the surface. Therefore, the following
26 models were accepted to generate detector efficiency curves and quantify the Cs-137
27 concentration.

28 * First Model: The contamination layer was assumed to be 15 cm (6 in.) thick, lying 0.3 m
29 (1 ft) deep under clean uncontaminated soil.

30 * Second Model: The contamination layer 15 cm (6 in.) thick is right on the top.

31 As the results indicate, a consideration of 0.3 m (1 ft) of soil as an absorber results in the increase
32 in concentration values of approximately two orders of magnitude. In addition, measurement
33 results (Appendix D) indicated that locations 1 and 4 show the lowest concentration values that
34 are independent on the model used for analysis, in contrast to what was expected based on
35 MSCM data. Also, Cs-137 concentration value for location 9 is statistically the same as that
36 determined for location 1. Both of these facts may imply that "hot spots" identified by MSCM
37 data might not be located at the staked locations. Thus, two conclusions can be derived from the
38 measurement results.
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1 0 Because anticipated hot spots, identified based on MSCM data, contradict the relative
2 results obtained during these measurements, no correlation can be applied to characterize
3 the whole area.

4 . Cesium contamination appears to be close to the surface and probably not directly related
5 to the landfills. It may be caused by some radiological accident and/or related animal
6 intrusions. There is no information about the contamination distribution, and therefore it
7 is difficult to model and quantify the measurements.

8 3.3.2.2.3 Geophysical Investigations

9 This section summarizes the results of two geophysical investigations that were conducted as
10 part of the Phase I-A DQO process for the 200-SW-2 OU. Results of the investigations also are
11 depicted in the initial conceptual site models (CSM) in Appendix E of this RI/FS work plan.

12 The following two references present information on the geophysical investigations performed in
13 support of the 200-SW-2 OU characterization and are briefly summarized.

14 . D&D-28379 documents the first phase of geophysical investigations performed at eight
15 landfills in August and September 2005. Data from the first phase of geophysical
16 investigations indicated that three of the eight landfills investigated (the 218-E-2A,
17 218-E-8, and 218-W- 11 Landfills) may have areas where the burial trenches extend
18 beyond the areas initially surveyed.

19 . D&D-30708 documents the second phase of geophysical investigations performed in
20 June 2006 at eight landfills. The second phase of geophysical investigations was
21 designed to resolve the potential trench boundary discrepancies identified in the first
22 phase (D&D-28379). In addition, new geophysical investigations were performed at five
23 older/inactive landfills the 218-E-1, 218-E-12A, 218-W-1, 218-W-2, and
24 218-W-3 Landfills).

25 The most recent sampling events for the 2005 and 2006 geophysical investigations are
26 summarized in the following subsections. The geophysical surveys for both investigations were
27 reconnaissance-type surveys that were aimed at defining the following characteristics:

28 . Locations of landfill trench edges, ends, and centerlines

29 * Locations of buried waste or other significant features/anomalies

30 * Presence and extent of voids within a given trench

31 . Definition of most likely waste-container type (for example, wood, metal boxes, metal
32 drums, cardboard, and/or waste item)

33 * Differentiation between different types of waste containers within a given trench
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1 . Depth of soil cover above waste items

2 . Depth to trench bottom (where possible).

3 Graphical depictions of the geophysical surveys are presented in Appendix D of this work plan.

4 3.3.2.2.3.1 Geophysical Methods

5 The geophysical techniques used in the 2005 and 2006 investigations were EMI, total magnetic
6 field (magnetic) methods, and GPR. These methods were selected because they are cost
7 effective and nonintrusive and have been successful in similar waste-characterization projects
8 conducted at the Hanford Site.

9 The selected geophysical-survey methods are capable of recording accurate and precise
10 quantitative measurements when used in accordance with manufacturer's recommendations and
11 procedures. However, the final results are based on the subjective interpretation and
12 understanding of the data by trained and qualified geophysicists. The ultimate test of accuracy
13 can be validated through excavation/drilling or surveys of sites with known contents and
14 locations. Future phases of geophysical surveys may address portions of landfill trenches with
15 good burial records and provide a degree of "ground truthing" and calibration under Hanford Site
16 conditions. Furthermore, a geophysical-survey instrument-calibration facility exists at the
17 Hazardous Materials Management and Emergency Response Facility and can be used to perform
18 instrument calibrations, as necessary.

19 Several factors can affect the reliability of the interpretations. These factors generally fall into
20 two groups. One group is independent of the geophysicist and includes soil conditions,
21 topography, accuracy of existing site drawings, and "cultural" interferences from metallic objects
22 not intended for detection (e.g., fences, buried pipelines, buried electrical cable). The second
23 group of factors is more dependent on the geophysicist and project goals and includes skill of the
24 data interpreter, experience in the survey area, and density of the data.

25 The following summarizes each of the geophysical techniques.

26 3.3.2.2.3.1.1 Frequency-Domain Electromagnetic Induction

27 The frequency-domain EMI instrument used is designed to measure the apparent electrical
28 conductivity of soil and to detect ferrous and nonferrous metal objects to a depth of
29 approximately 3 to 4 m (in ideal situations).

30 3.3.2.2.3.1.2 Total Magnetic Field / Vertical Gradient

31 A magnetometer measures the intensity of the earth's magnetic field. The presence of ferrous
32 material, man-made or natural, creates local variations in the strength of the earth's overall
33 magnetic field.

34 3.3.2.2.3.1.3 Ground-Penetrating Radar

35 GPR uses a transducer to transmit frequency modulation electromagnetic energy into the ground.
36 Interfaces in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and,
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1 to some extent, electrical conductivity, reflect the transmitted energy. The GPR system then
2 measures the travel time between transmitted pulses and the arrival of reflected energy. Buried
3 objects (such as pipes, barrels, foundations, wires) can cause all or a portion of the transmitted
4 energy to be reflected back toward a receiving antenna.

5 3.3.2.2.3.2 Geophysical Investigation Results - August and September 2005

6 Eight landfills (listed below) were surveyed in August and September 2005. The geophysical
7 survey results are summarized in the following subsections:

8 a 218-W-1A Landfill
9 . 218-W-2A Landfill

10 . 218-W-l l Landfill
11 * 218-C-9 Landfill
12 * 218-E-2A Landfill
13 * 218-E-5 Landfill
14 . 218-E-5A Landfill
15 * 218-E-8 Landfill.

16 3.3.2.2.3.2.1 218-W-1A Landfill

17 This landfill contains a large number of small, scattered shallow anomalies that confound the
18 interpretation of distinct burial trenches in the GPR data. For this reason, concentrations of
19 buried debris are inferred primarily from EMI and magnetic data. Although no distinct trench
20 boundaries are evident in the geophysical data, the pattern of anomalies in the EMI and magnetic
21 data agree somewhat with the locations and orientations of trenches/pits shown on Hanford Site
22 Drawing H-2-2516. No geophysical evidence was detected for one trench (5A) shown on this
23 drawing. Additional trenches/pits were detected that were not on the drawing.

24 3.3.2.2.3.2.2 218-W-2A Landfill

25 The geophysical data indicate that there are burial trenches at most of the locations shown for
26 trenches on Hanford Site Drawing H-2-32095. There is no geophysical evidence for buried
27 waste at some of the trench locations shown on the drawing. One burial trench was interpreted
28 in the geophysical data at a location that was not indicated on the drawing (Trench A, see
29 below). Most of the debris or objects in the trenches have a ferrous metal content; some have a
30 significant ferrous content. More specific details are listed below for the trenches as depicted on
31 Hanford Site Drawing H-2-32095:

32 . Trench 1 - A northwest-southeast trending trench that is located in southwest corner of
33 the landfill. The trench location correlates well with its location shown on site drawings

34 . Trenches 2, 9, 25, and 26 - There was no geophysical evidence of a trench in this
35 location

36 * Trench 3 - This is the southern-most east-west trending trench that was identified in the
37 investigation. The trench location correlates well with its location shown on site
38 drawings
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1 0 Trenches 4 - 10, and 20 - 24 - These are east-west trending trenches that correlate well
2 with their locations shown on site drawings

3 * Trenches 11 - 15 - Parallel the west side of the railroad tracks. The geophysical data
4 indicate that buried debris extends roughly 100 m further to the south than shown on site
5 drawings

6 . Trench 16 - The only trench documented as being located on the eastern half of the
7 railroad tracks

8 . Trench 17 - 19 - No trenches with these numbers are shown on site drawings

9 . Trench 27 - At this trench location, GPR data indicate a relatively short, irregular
10 excavation at the eastern end, and another section on the western edge of the landfill that
11 does not line up with the first section

12 . Trench A - An undocumented trench that parallels the west side of the railroad tracks in
13 the southeast corner of the landfill.

14 3.3.2.2.3.2.3 218-W-11 Landfill

15 The geophysical data indicate that the investigation area contains two concentrations of buried
16 debris or objects. The locations of the interpreted trenches/pits coincide reasonably well with the
17 location of the northernmost of the two trenches shown on Hanford Site Drawing H-2-94250.
18 There is no geophysical evidence of the other trench shown in the drawing. A small amount of
19 data was collected immediately north of the investigation area that indicates that multiple burial
20 trenches/pits are located in this area. However, the buried debris within this area was not fully
21 mapped or characterized. Additional geophysical surveys were performed on this area and are
22 discussed in Section 3.4.2.3.21.

23 3.3.2.2.3.2.4 218-C-9 Landfill

24 The geophysical data indicate that this landfill does not appear to contain large, continuous
25 concentrations of buried objects or debris in well-defined trenches or pits. Several large metallic
26 objects or concentrations of smaller metallic debris are buried in several somewhat-discrete
27 locations across the landfill, primarily through the center and southwestern portion of the
28 landfill. No Hanford Site drawing was located for the 218-C-9 Landfill.

29 3.3.2.2.3.2.5 218-E-2A Landfill

30 The geophysical data indicate that there is a single burial trench at this landfill with a series of
31 isolated objects and/or a number of groups of smaller objects with relatively clean fill in
32 between. GPR data were not successful at detecting all of the buried debris/objects whose
33 presence is interpreted from the EMI and magnetic data.
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1 3.3.2.2.3.2.6 218-E-5 and 218-E-5A Landfills

2 The 218-E-5 and 218-E-5A Landfills are contiguous and were investigated as a single landfill.
3 The data indicate that there are two trenches in the 218-E-5 Landfill and one in the
4 218-E-5A Landfill, which is consistent with Hanford Site Drawing H-2-55534. The following is
5 a discussion of each of these landfills.

6 Two trenches are documented in the 218-E-5 Landfill, as shown on Hanford Site Drawing
7 H-2-55534. The geophysical data show a trench that is roughly the same length and width as
8 trench 2 shown on the drawing. However, the center of the trench appears to be roughly 20 m to
9 the west of its documented location. In the eastern half of the landfill, a second trench was

10 detected that correlates well with the documented location of trench 3 shown on Hanford Site
I1 Drawing H-2-55534.

12 The geophysical data for the 218-E-5A Landfill indicate that it is an oblong-shape trench or pit
13 containing a significant amount of metallic debris or objects. The location correlate well with
14 the location shown on Hanford Site Drawing H-2-55534.

15 3.3.2.2.3.2.7 218-E-8 Landfill

16 The geophysical data for this landfill show no clear indications of any distinct trenches or large
17 concentrations of buried debris. Most of the landfill shows a scattering of anomalies of variable
18 concentrations. Most anomalies appear to be from buried debris, but some may represent
19 changes in the character of the soil.

20 3.3.2.2.3.3 Geophysical Investigation Results - June 2006

21 Eight landfills were surveyed in June 2006. The geophysical survey results are summarized in
22 the following subsections:

23 . 218-E-1
24 . 218-E-2A
25 . 218-E-8
26 * 218-E-12A
27 0 218-W-1
28 * 218-W-2
29 * 218-W-3
30 . 218-W- 1.

31 3.3.2.2.3.3.1 218-E-1 Landfill

32 The geophysical data indicate that the 218-E- 1 Landfill contains 15 trenches, with variable
33 amounts of metallic material contained in each. The buried material does not appear to be
34 continuous throughout the entire length of most trenches. Based on Hanford Site Drawing
35 H-2-00124, the original landfill includes 15 trenches, which correlates with the geophysical data.
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1 3.3.2.2.3.3.2 218-E-2A Landfill

2 The investigation conducted in the 218-E-2A Landfill was an expansion of the area covered in
3 the first phase of geophysical investigations (D&D-28379). Results of the previous investigation
4 appeared to show anomalies extending beyond the edge of the landfill boundary to the west. The
5 newly collected EMI and magnetic data show no anomalies of significance west of the western
6 boundary of the landfill. Hanford Site Drawing H-2-55534 indicates one east-west-oriented
7 trench in the 218-E-2A Landfill. The geophysical data indicate a large buried object that is
8 located just inside the landfill boundary. This caused the anomaly that appears to extend beyond
9 the western edge of the landfill. No buried debris or objects are interpreted to be west of the

10 landfill boundary.

11 3.3.2.2.3.3.3 218-E-8 Landfill

12 The investigation conducted in the 218-E-8 Landfill was an expansion of the area covered in the
13 first phase of geophysical investigations (D&D-28379). The geophysical data collected in the
14 expansion area, immediately east of the 218-E-8 Landfill boundary, indicate that there are buried
15 objects and/or debris outside of the marked landfill. Near the landfill boundary is one buried
16 object (or concentration of smaller objects) that may be associated with the landfill.

17 A significant pit of buried debris, not fully characterized by this investigation, was located
18 approximately 60 m east of the landfill. In addition, EMI data strongly indicate a buried utility
19 along the northern boundary of the investigation area, although this was not corroborated by any
20 other method or on any engineering drawings.

21 3.3.2.2.3.3.4 218-E-12A Landfill

22 The ability to locate and map trenches at the 218-E-12A Landfill in the 200 East Area was
23 heavily influenced by the width of the trench, the type of waste that is buried in the trench, and
24 the changing soil conditions. Fifteen trenches were documented as containing dry waste in
25 Hanford Site Drawing H-2-32095. Pockets of debris were located and mapped in each of the
26 dry-waste trenches. In all of the dry-waste trenches, concentrations of metallic waste were
27 identified. Because of the depth of burial of the debris in trenches and the marginally favorable
28 soil conditions, it is assumed that there is more debris in the trenches than was detected in the
29 data. Each of the following trenches was identified and mapped with the geophysical data:

30 . Dry Waste Trenches - 1, 2, 3, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, and 25.

31 The remaining 13 trenches are documented as containing acid-soaked material and are shown on
32 Hanford Site Drawing H-2-32560. All of the acid-soaked material trenches are documented as
33 being in the eastern half of the landfill, where the soil conditions are least favorable to GPR.
34 There are a few pockets of anomalies; they may fall within a trench but also might be scattered
35 surface debris that is unrelated to a trench. This suggests that most of the debris in these
36 apparently narrow, shallow acid-soaked material trenches is nonmetallic. Each of the following
37 trenches was identified and mapped with the geophysical data:

38 . Acid-Soaked Material Trenches - 4, 5, 6, 7, 8, 9, 10, 11, 15, 16, 26, 27, and 28.
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1 3.3.2.2.3.3.5 218-W-1 Landfill

2 The geophysical data for the 218-W-l Landfill indicates pockets of debris in each of the
3 identified trenches. Discrete concentrations of metallic waste were identified in most of the
4 trenches. Nonmetallic waste is interpreted to be mixed with the metallic waste. Most of the
5 trenches were clearly evident in the data, with the exception of Trenches 1, IA, 4A, and 6.
6 Based on Hanford Site Drawing H-2-75149, and given the proximity of the trenches in the
7 1 through 6 series, it is quite possible that a trench could have been constructed and not be
8 apparent in the geophysical data.

9 Three east-west-oriented trenches were identified that are not shown on Hanford Site Drawing
10 H-2-75149. They are north of the northernmost trench shown on the drawing (Trench 9) and
11 south of the 218-W- 1 Landfill. They have a character similar to that of the other trenches in the
12 218-W-1 Landfill. Additionally, two pit-like areas not shown on the drawing also were
13 identified in this northern area; one of the pits has significant metallic content.

14 3.3.2.2.3.3.6 218-W-2 Landfill

15 All 20 of the trenches shown on Hanford Site Drawing H-2-02503 for the 218-W-2 Landfill were
16 clearly evident in the geophysical data. The geophysical data indicate that pockets/zones of
17 debris are located and mapped in each of the identified trenches. Discrete concentrations of
18 metallic waste were identified in most of the trenches.

19 3.3.2.2.3.3.7 218-W-3 Landfill

20 Hanford Site Drawing H-2-32095 shows 20 regularly spaced trenches at this landfill, although a
21 note on the drawing states that centerlines and locations were based on ground indications and
22 judgment after the trenches were filled and covered. In contrast, the geophysical data for the
23 218-W-3 Landfill indicate that there are approximately 14 east-west-oriented trenches containing
24 varying amounts of metallic debris. In addition, one north-south-oriented trench was interpreted
25 along the eastern edge of the site, although this may be an artifact in the data caused by the
26 gravel road located there. Other than the two southernmost trenches, the interpreted trench
27 locations do not correlate with the locations shown on the drawing. Also, historical logbooks
28 have different trench numbers than the numbers indicated on the drawing.

29 3.3.2.2.3.3.8 218-W-11 Landfill

30 As reported in the 2005 geophysical investigation, one trench and one "pit" about 18 m east of
31 the trench, make up the 218-W-1 1 Landfill. The trench location correlates very well with the
32 trench location identified in Hanford Site Drawing H-2-31268, Solid Waste Burial Grounds Plot
33 Plan, and with the northernmost trench depicted in Hanford Site Drawing H-2-94250, which
34 shows two east-west-oriented trenches. The pit is not depicted on any available drawings.
35 Given the quality of the geophysical data at this site, it is believed that the southern trench shown
36 in Hanford Site Drawing H-2-94250 does not exist and that the older Hanford Site Drawing
37 H-2-31268, which shows only one trench at this landfill, is more accurate, although it does not
38 depict the pit.
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1 The 2006 geophysical investigation was an expansion of the area covered in the first phase of
2 geophysical investigations (D&D-28379); the investigation resurveyed the area covered in the
3 2005 investigation and continued to the area just north of the 218-W-1 1 Landfill (i.e., toward the
4 southern portion of the 218-W-4A Landfill). The only anomalies located were five trenches that
5 align with those in the southern part of the 218-W-4A Landfill. This second geophysical
6 investigation confirmed the results from the original investigation; the 218-W- 1 Landfill most
7 likely contains only one trench and one pit (contrary to the most recent Hanford Site drawing).

8 3.4 ENVIRONMENTAL MONITORING

9 This section discusses current environmental monitoring at the Hanford Site Central Plateau.
10 The Central Plateau includes the 200 East Area, 200 West Area, and 200 North (industrial) Area
11 and portions of the largely undisturbed 600 Area. This section also summarizes existing
12 OU-specific environmental information.

13 Environmental monitoring at the Hanford Site consists of effluent monitoring, environmental
14 surveillance, groundwater monitoring, investigative sampling, and select characterization within
15 the vadose zone. Investigative sampling of air, external radiation, soil, vegetation, and biota is
16 conducted in the 200 Areas as part of the Hanford Site near-facility and environmental
17 monitoring programs. The purpose of the investigative sampling is to confirm the absence or
18 presence of radioactive and/or hazardous contaminants where known or suspected contaminants
19 are present or to verify radiological conditions at specific project sites. Media sampled include
20 air, surface water and sediment, drinking water, food and farm products, external radiation, soil,
21 vegetation, nests (bird, wasp, ant), mammal feces (rabbit, coyote), mammals (mice, bats), and
22 insects (fruit flies). Investigative wildlife samples are used to monitor and track the effectiveness
23 of measures designed to deter animal intrusion. Wildlife-related materials, including nests,
24 carcasses, and feces, are collected as part of the integrated pest-management program or when
25 encountered during a radiological survey. Samples are analyzed for radionuclides and/or other
26 hazardous substances, with disposal contingent on the level of contamination present. Results of
27 investigative sampling are reported in the annual Hanford Site Environmental Surveillance Data
28 Report. The most recent of these annual reports is PNNL-15892, Appendix 1, Hanford Site
29 Environmental Surveillance Data Report for Calendar Year 2005. PNNL-15892 covers the
30 entire Hanford Site, including those areas not associated with operations (such as the 600 Area).

31 Groundwater also is routinely monitored sitewide. More than 600 monitoring wells are sampled
32 annually to characterize groundwater flow, groundwater contamination by metals, radionuclides
33 and chemical constituents, and the area of contamination. Groundwater remediation, ingestion
34 risk, and dose also are assessed. Results of groundwater monitoring and remediation are
35 presented in an annual report, the most recent of which is PNNL-16346.

36 For purposes of groundwater monitoring, the LLBGs are grouped into four LLWMAs:
37 (LLWMA-1, LLWMA-2, LLWMA-3, and LLWMA-4), described further in Section 3.5.
38 Groundwater monitoring is performed at or near the LLWMAs for past-practice purposes or
39 CERCLA. LLWMA-1 and LLWMA-2, in the 200 East Area, fall within the
40 200-BP-5 Groundwater OU. LLWMA-3 and LLWMA-4, in the 200 West Area, fall within
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1 the 200-ZP-1 Groundwater OU (a small part of LLWMA-4 is technically within the 200-UP-
2 1 Groundwater OU).

3 PNNL-14859, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management
4 Areas 1 to 4, RCRA Facilities, Hanford, Washington, describes the monitoring required under
5 the RCRA as implemented by the State of Washington dangerous waste regulations
6 (WAC 173-303). The plan is revised periodically to reflect the current groundwater-monitoring-
7 well network. Final status monitoring is expected to replace this plan upon incorporation of the
8 LLBGs into the Hanford Facility RCRA Permit (WA7890008967).

9 Wells are sampled semiannually for indicators of groundwater contamination including pH,
10 specific conductance, total organic carbon, and total organic halides (total organic halogen) as
11 required by 40 CFR 265.92, "Sampling and Analysis." Wells are sampled semiannually for
12 groundwater-quality parameters including chloride, iron, manganese, sodium, and sulfate, and
13 annually for phenols. Annual analysis is the minimum required for these parameters under
14 40 CFR 265.92. The monitoring frequency for alkalinity, lead, mercury, and polychlorinated
15 biphenyls has been reduced. Dissolved oxygen has been added as a field measurement to
16 provide an indication of oxidation state in the aquifer.

17 The groundwater beneath LLWMA- 1 is impacted by regional contamination. The most
18 significant chemical contaminants identified are nitrate and cyanide from the vicinity of the
19 BY Cribs to the east (and may include some contamination from the B-BX-BY Tank Farms and
20 other nearby cribs). Relatively few regional chemical-contaminant plumes affect the
21 groundwater beneath LLWMA-2. Nitrate contamination is found at levels below the
22 drinking-water standard in several locations and at levels above the drinking-water standard in
23 several upgradient wells. The groundwater beneath much of LLWMA-3 is impacted by
24 contamination from upgradient sources. This contamination includes carbon tetrachloride,
25 chloroform, trichloroethene, and nitrate. LLWMA-4 is affected by regional volatile
26 organic-compound contamination, and the northern part is within the capture zone of the
27 200-ZP- 1 Groundwater OU interim-action pump-and-treat remediation system. Carbon
28 tetrachloride is the major contaminant in the plume, but chloroform, trichloroethene, and
29 tetrachloroethene also are present, along with nitrate contamination.

30 Detection monitoring at the LLWMAs is hindered by gaps in the well network. Many of the
31 wells previously monitored as part of the RCRA monitoring systems at LLWMA-2, LLWMA-3,
32 and LLWMA-4 have gone dry because of regional declines in water levels. These declines are
33 related to elimination of liquid-waste discharges to the soil column through ponds, ditches, and
34 cribs, and associated reductions in artificial recharge mounds. At LLWMA-2, the water table
35 has declined below the top of the basalt, so replacement wells are not practical. The schedule for
36 installation of new monitoring wells across the site is under the purview of Tri-Party Agreement
37 Milestone M-024. This milestone is reassessed annually.

38 3.4.1 Ecological Evaluation Report and Terrestrial
39 Ecological Risk Assessment

40 DOE/RL-2001-54, Central Plateau Ecological Evaluation, was prepared to support ecological
41 evaluations under the RI/FS process for Central Plateau waste sites. DOE/RL-2001-54
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completes a screening-level ecological risk assessment (SLERA) for the Central Plateau in
accordance with the eight-step EPA ecological risk-assessment process presented in
EPA 540/R-97/006, Ecological Risk Assessment Guidance for Superfund: Process for Designing
and Conducting Ecological Risk Assessments (Interim Final). The first two steps of the process
(the screening-level assessment), are shown in Figure 3-1.

Figure 3-1. U.S. Environmental Protection Agency Two-Tier, Eight-Step Ecological
Risk-Assessment Process (adapted From EPA/540/R-97/006).
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1 The Central Plateau Ecological Risk Assessment complements several others being performed
2 on the Hanford Site to ensure that human health and ecological risks are properly evaluated in
3 support of remedial-action decision-making. Although originally focused on CERCLA waste
4 sites, the scope of the Central Plateau Ecological Risk Assessment expanded to include the
5 contiguous Central Plateau in the four-phased activity described below:

6 1. Phase I - Central Plateau CERCLA waste sites (fiscal year 2004)

7 - Ecological risk-assessment guidance for Superfund (ERAGS) DQO process for
8 Phase I CERCLA waste sites
9 - Sampling and analysis plan development

10 - Radiological and Global Positioning System surveys of the Phase I waste sites
11 - Soil and biota sample collection and analysis
12 - Assessment of West Lake characterization data and additional data quality
13 requirements

14 2. Phase II - Tank Farms, West Lake, US Ecology Site, and BC Controlled Area
15 (fiscal year 2005)

16 - ERAGS DQO process for Phase II waste sites (ultimately focused on the
17 BC Controlled Area)
18 - Sampling and analysis plan development
19 - Radiological and Global Positioning System surveys of 3-hectare plots in the
20 BC Controlled Area
21 - Soil and biota sample collection and analysis

22 3. Phase III - Nonoperational habitat around the 200 East and 200 West Areas
23 (fiscal year 2006)

24 - Validate Phase I and Phase I characterization data
25 - Data quality assessment of Phase I and Phase II characterization data
26 - ERAGS DQO process for Phase III habitat areas and evaluation of additional data
27 needs for the Phase I and Phase IL waste sites
28 - Completion of the West Lake DQO
29 - Evaluation of the ecological impacts of the 200 West Area dispersed CCL4 vapor
30 plume on burrowing animals
31 - Sampling and analysis plan development
32 - Radiological and Global Positioning System surveys of soil sampling areas
33 - Soil, water, vapor, and biota sample collection and analysis

34 4. Phase IV - Final Ecological Risk Assessment (fiscal years 2007-2008)

35 - Validate Phase III data
36 - Perform data quality assessment on Phase III characterization data
37 - Develop final risk-assessment report, including
38 - Problem formulation including assessment endpoints
39 - Analysis of phase results: exposure and effects information

%m 40 - Risk characterization: discuss weight of evidence for each assessment endpoint
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1 - Data quality assessment for the Phase I/II/III data and other relevant studies
2 - Develop ecological PRGs for the Central Plateau.

3 The document contains a compilation and evaluation of ecological sampling data that have been
4 collected over many years from undisturbed and disturbed habitats on the Central Plateau.
5 The document describes the habitats on the Central Plateau, including sensitive habitats and the
6 plants and animals that inhabit them. It identifies potential species of concern, including
7 threatened and endangered species and new-to-science species. A detailed survey of the Central
8 Plateau performed in 2000 and 2001 is incorporated into DOE/RL-2001-54, which provides a
9 current, detailed description of the ecological setting of the Central Plateau and augments the

10 ecological information presented in this RI/FS work plan.

11 DOE/RL-2001-54 helps answer questions about Central Plateau ecological resources that are
12 important to preserve and protect. The document also identifies ecological data needs that can be
13 addressed in future ecological sampling activities on the Central Plateau.

14 The SLERA in DOE/RL-2001-54 is a conservative evaluation of risk to the ecological receptors
15 that are unique to the Central Plateau from stressors-in this case, introduction of contaminants
16 and habitat elimination. The SLERA identifies pathways for ecological receptors to be exposed
17 to the contamination and evaluates potential risk from those exposures.

18 This leads to the problem formulation stage of a baseline ecological risk assessment. During
19 problem formulation, the risk managers and others consider the toxicity evaluation, conceptual
20 model exposure pathways, and assessment endpoints to support cleanup decisions. As a result,
21 they are able to better define the initial risks and to determine direction for the DQO process, if
22 needed.

23 The SLERA in DOE/RL-2001-54 concluded that there were indications of potential risk and
24 uncertainty for several contaminants on the Central Plateau that justified performance of a
25 baseline ecological risk assessment, which would complete the ERAGS process beyond the
26 screening level. This conclusion was supported by RL, the EPA, Ecology, the Hanford Advisory
27 Board, the Hanford Natural Resource Trustees, and public participants, resulting in the Central
28 Plateau Ecological Risk Assessment, which began in July 2003.

29 The final ecological risk assessment report will support the RI/FS process for the Central Plateau
30 OU FSs with an assessment of the ecological risks and PRGs to be applied to the Central Plateau
31 waste sites. The ecological risk assessment process for the Central Plateau is depicted
32 graphically in Figure 3-2.

33 3.4.2 200-SW-1 and 200-SW-2 Operable Unit-Specific
34 Environmental Information

35 A summary of ecological resources for the 200 Areas is provided in Chapter 8.0 of Appendix F
36 of the Implementation Plan (DOE/RL-98-28). Available information pertaining to sampling of
37 vegetation and biota within the 200 East and 200 West Areas is presented in this section to
38 summarize existing ecological data and as input to Section 3.5 on potential impacts to human
39 health and the environment.
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Figure 3-2. Phased Central Plateau Ecological Risk Assessment.
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I Eighty-five environmental monitoring records of wildlife and vegetation at the 200 East and
2 200 West Areas, collected since 1965, were reviewed and summarized in WHC-MR-0418,
3 Historical Records of Radioactive Contamination in Biota at the 200 Areas of the Han/brd Site.
4 The report indicates that areas in the vicinity of the LLBG sites were sampled between 1965 and
5 1993. About 4,500 individual cases of monitoring for radionuclide uptake or transport in biota in
6 the 200 Areas environs were included in the documents reviewed in WHC-MR-0418.
7 Approximately 2,400 samples were collected from near the operations areas, and only about
8 120 samples (i.e., approximately 5 percent) exceeded radionuclide concentrations of 10 pCi/g.
9 Roughly 2,100 biotic samples were collected during special investigations at known or suspected

10 contaminated sites, and about 1,800 (i.e., approximately 86 percent) exceeded concentrations of
I I 10 pCi/g, indicating that radionuclide contamination has remained relatively localized even
12 though it has spread beyond the intended landfill boundaries. WHC-MR-0418 further states that
13 the routine monitoring is targeted to detect potential radioactive contamination at nuclear
14 facilities and landfills, and the special investigative samples usually are targeted at known
15 incidents of biotic uptake and transport. Therefore, both results are biased toward detection of
16 radioactivity. These radionuclide transport or uptake cases were distributed among 45 species of
17 animals (mostly small mammals), feces, and 30 species of vegetation.

18 Wildlife species most commonly associated with uptake of radioactive contamination in the
19 200 Areas historically have been house mice and deer mice, but other animals such as birds
20 (including waterfowl), coyotes, cottontail rabbits, mule deer, and elk have been sampled
21 (WHC-MR-0418; PNNL-15892, Appendix 2, Han/brd Site Near-Facility Environmental
22 Monitoring Data Report/br Calendar Year 2005). Deer, elk, and rabbits are monitored routinely
23 outside the fence in the vicinity of the 200 East and 200 West Areas as part of the Surface
24 Environmental Surveillance program identified in DOE/RL-91-50, Environmental Monitoring
25 Plan United States Department of Energy Richland Operations Ofice.

26 Plant species potentially may be exposed to contaminated soils and/or groundwater present in the
27 vadose-zone soil. Plants live in direct contact with the soil and can take up contaminants through
28 physical and biological processes. Exposure is a function of the plant species, root depth,
29 physical nature of the contamination, and the contaminant concentrations and distributions in the
30 soil. Plants generally are tolerant of ionizing radiation (IAEA 332, Effects ofIonizing Radiation
3 1 on Plants and Animals at Levels Implied bv Current Radiation Protection Standards), but
32 potentially present a contaminant pathway to wildlife through the consumption of contaminated
33 seeds, leaves, roots, or stalks. Radionuclide uptake by plants within the 200 Areas was
34 demonstrated in WHC-MR-0418. The vegetative species most commonly associated with the
35 contamination was the Russian thistle.

36 In a 2001 sampling described in PNNL- 13910, Hanfbrd Site Environmental Reportfor Calendar
37 Year 2001, 57 soil samples and 49 vegetation samples were collected in the 200/600 Areas. Soil
38 samples consisted of a composite of five plugs of soil, each 2.5 cm (I in.) deep, and 10 cm (4 in.)
39 in diameter, from each sampling location. Two sites in the 200-SW-I and 200-SW-2 OUs were
40 sampled for soil contamination in 2000 and 2001. Perennial vegetation samples consisted of the
41 current year's growth of leaves, stems, and new branches collected from sagebrush and
42 rabbitbrush. Vegetation from two locations in the 200-SW-I and 200-SW-2 OUs were sampled
43 in 2000 and 2001. Surveillance of perennial vegetation in 1998 generally confirmed
44 observations of past sampling. Radionuclide analysis indicated that Sr-90, Cs-134, Cs-137, and
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1 uranium were detectable in soil; Sr-90 and uranium were detectable in vegetation. Fission
2 products were most common in the 200 Areas. Thirty-one sitewide investigative vegetation
3 samples were analyzed for radionuclides in 2001. Of the samples analyzed, 27 showed
4 measurable levels of activity. Eight tumbleweed fragments showed elevated field readings, with
5 five of the eight samples originating from the 218-E-12B Landfill (part of the 200-SW-2 OU) in
6 the 200 East Area (PNNL-139 10).

7 Investigative wildlife sampling was used to monitor and track the effectiveness of measures
8 designed to deter animal intrusion. Wildlife-related materials, including nests, carcasses, and
9 feces, were collected as part of the integrated pest-management program or when encountered

10 during a radiological survey. Samples were analyzed for radionuclides and/or other hazardous
11 substances, with disposal contingent on the level of contamination present. In 2001, five wildlife
12 samples were submitted for analysis. The maximum radionuclide activities in 2001 were in
13 mouse feces collected near the 241-TX-155 Diversion Box (part of the 200-IS-1 OU) in the
14 200 East Area. Contaminants included Sr-89/90, Cs-137, Eu-154, Pu-238, and Pu-239/240
15 (PNNL-13910). The number of animals found to be contaminated with radioactivity, their
16 radioactivity levels, and the range of radionuclide activities were within historical levels
17 (PNNL-13910).

18 As described in WHC-MR-0418, a sample of mouse feces collected at the 218-E-12A Landfill
19 (part of the 200-SW-2 OU) in 1985 had a Sr-90 concentration of 400 million pCi/g; the
20 218-E-12A Landfill was interim stabilized in 1994. Noticeable improvements in reducing the
21 uptake and transport of radionuclide contaminants by biota have been observed in areas where
22 interim-stabilization activities have taken place (WHC-MR-0418).

23 Biological transport of contamination by ants is a source of concern on the Hanford Site.
24 Harvester ants, which are present on the disturbed soils associated with landfills, have shown
25 extreme resistance to radioactive sources (Gano, 1980, "Mortality of the Harvester Ant
26 (Pogonomyrmex owyheei) After Exposure to 137Cs Gamma Radiation"). In a contamination
27 area, ants are capable of bringing radioactive materials to the surface, where they potentially
28 could become available to other means of transport by wind, plant uptake, birds, or mammals.
29 The biological transport of contamination by harvester ants was noted during an annual
30 radiological survey at UPR-200-E-64 in 1985. The source of contamination was assumed to be a
31 small-diameter pipe visible on the west side of the 216-B-64 Retention Basin, near the
32 270-E-l Neutralization Tank. In 1985, the pipe had a dose rate of 30 mrad/h. Surrounding
33 contamination was transported to the surface by harvester ants and further spread by wind. The
34 size of the area of contamination in 1995 was approximately 8,100 m2 (2 ac), and it currently is
35 posted as a soil contamination area. Additional contaminated soil and ant hills were identified
36 both north and south of 7th Street and around the 241-ER-151 Diversion Box in September 1998.

37 3.5 RCRA TREATMENT, STORAGE, AND
38 DISPOSAL UNIT GROUNDWATER
39 MONITORING

40 This section describes groundwater monitoring at the RCRA TSD units in the 200-SW-I and
41 200-SW-2 OUs. The purpose of this section is to present current groundwater monitoring
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1 information that can be referenced or included in FS/closure/postclosure plans developed for
2 each of the TSD units. Subsections for each TSD or waste-management area provide a brief
3 history of RCRA monitoring, a description of the monitoring network and well design, and
4 recent results of monitoring. Section 2.1 provides aquifer identification for each site.

5 3.5.1 Overview of RCRA Monitoring

6 RCRA groundwater monitoring is required by WAC 173-303-400, "Interim Status Facility
7 Standards," and 40 CFR 265, "Interim Status Standards for Owners and Operators of Hazardous
8 Waste Treatment, Storage, and Disposal Facilities," Subpart F, "Ground-Water Monitoring."
9 Following are the current RCRA groundwater monitoring plans for the applicable 200-SW-I and

10 200-SW-2 Landfills:

11 0 PNNL-14859-ICN-2, Interim Status Groundwater Monitoring Planfor Low-Level Waste
12 Management Areas I to 4, RCRA Facilities, Hanford, Washington, Interim Change
13 Notice

14 * PNNL-12227, Groundwater Monitoring Plan for the Nonradioactive Dangerous Waste
15 Landfill.

16 In addition to the RCRA monitoring, DOE 0 435.1, Radioactive Waste Management, requires
17 performance-assessment monitoring at LLWMAs 1 through 4 (DOE/RL-2000-72, Performance
18 Assessment Monitoring Planfor the Hanford Site Low-Level Burial Grounds). This program
19 uses the same monitoring networks that the RCRA program doe, but monitors for radionuclides,
20 which are excluded under RCRA.

21 The 600 CL is adjacent to the NRDWL and is regulated under WAC 173-304. PNNL-13014,
22 Groundwater Monitoring Plan for the Solid Waste Landfill, describes the monitoring program.

23 The LLBG RCRA Part B Permit Application first was submitted to Ecology in December 1989
24 (DOE/RL-88-20) to meet Tri-Party Agreement Milestone M-020-06. DOE submitted the most
25 recent version of the Part B Permit Application to Ecology in June 2002. Chapter 5 of the Part B
26 Permit Application contains groundwater monitoring requirements. Notice of Deficiency
27 workshops are continuing to refine the groundwater information needs. Results of the Notice of
28 Deficiency workshops will be appropriately considered and used to determine remedial actions
29 under this work plan.

30 DOE submitted the NRDWL closure/postclosure plan in August 1990 (DOE/RL-90-17) to meet
31 Tri-Party Agreement Milestone M-020-07. The Notice of Deficiency process was not completed
32 for this closure/postclosure plan. DOE will use activities under the 200-SW-I OU CERCLA
33 process to develop groundwater information data to support the NRDWL closure/postclosure
34 plan.

35 DOE has prepared quarterly RCRA groundwater monitoring reports since 1986
36 (e.g., SGW-33492, Quarterly Groundwater Monitoring Datafor the Period October through
37 December 2006). RCRA annual reports commenced in 1988. The RCRA annual reports have
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1 been integrated with Hanford Site groundwater monitoring reports since 1997
2 (e.g., PNNL-16346).

3 The RCRA interim-status regulations require semiannual comparisons of upgradient and
4 downgradient groundwater results to determine whether the TSD units have adversely impacted
5 groundwater quality. The comparisons are conducted for four contaminant-indicator parameters:
6 pH, specific conductance, total organic carbon, and total organic halides.

7 3.5.2 218-E-10 Landfill (LLWMA-1) Groundwater
8 Monitoring

9 The 218-E-10 Landfill comprises LLWMA-1, located in the northwestern corner of the
10 200 East Area.

11 3.5.2.1 History

12 The monitoring wells have been sampled since 1988 for contaminant-indicator parameters,
13 groundwater-quality parameters, drinking-water parameters, and site-specific parameters as
14 required by WAC 173-303-400(3), "Interim Status Facility Standards," "Standards," which
15 incorporates by reference 40 CFR 265, Subpart F.

16 3.5.2.2 Well Locations and Design

17 The original RCRA monitoring plan for LLWMA-1 (WHC-SD-EN-AP-015, Revised
18 Ground-Water Monitoring Plan for the 200 Areas Low-Level Burial Grounds) included four
19 upgradient wells and nine downgradient wells. Because the unconfined aquifer is thin in this
20 region (see Section 2.1), all of the wells monitor the top of the unconfined aquifer, and several
21 are screened across the entire aquifer thickness. Casings and screens are stainless steel, and
22 annular spaces are sealed with bentonite.

23 The monitoring-well network in 2007 includes 7 upgradient wells and 10 downgradient wells.
24 No new wells for LLWMA-1 are included in recent versions of Tri-Party Agreement
25 Milestone M-024. The groundwater monitoring well network at this landfill is shown in
26 Figure 3-3.

27 3.5.2.3 Results of Groundwater Monitoring

28 Specific conductance of groundwater has increased in some LLWMA-1 wells since 1998 and
29 exceeded the upgradient/downgradient comparison value in downgradient well 299-E33-34 in
30 fiscal year 2006 (PNNL-16346). Specific conductance has exceeded the comparison value in
31 another downgradient well, 299-E32-10, in the past. The exceedances are related to a regional
32 nitrate plume and not LLWMA- 1. Other indicator parameters were below comparison values in
33 fiscal year 2006.

34
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I0
2 Figure 3-3. Groundwater Monitoring Wells at the 218-E-10 Landfill
3 (LLWMA- 1) (PNNL- 16346).
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1 3.5.3 218-E-12B Landfill (LLWMA-2) Groundwater
2 Monitoring

3 The 218-E-12B Landfill comprises LLWMA-2, located in the northeastern corner of the
4 200 East Area.

5 3.5.3.1 History

6 The monitoring wells have been sampled since 1988 for contaminant-indicator parameters,
7 groundwater-quality parameters, drinking-water parameters, and site-specific parameters as
8 required by WAC 173-303-400(3), which incorporates by reference 40 CFR 265, Subpart F.

9 3.5.3.2 Well Location and Design

10 The original monitoring plan for LLWMA-2 (WHC-SD-EN-AP-015) included four upgradient
11 wells and eight downgradient wells. The monitoring network was subsequently expanded to
12 include 16 wells, but as of fiscal year 2007, seven of these wells had gone dry. The water table
13 has declined below the top of the basalt surface in the north half of LLWMA-2, leaving no
14 unconfined aquifer (Section 2.1). Consequently, no replacement wells are proposed. Deeper
15 aquifers are isolated from this landfill by the low-permeability basalts.

16 Because the unconfined aquifer is thin in this region, monitoring wells are screened across the
17 entire aquifer thickness. Casings and screens are stainless steel, and annular spaces are sealed
18 with bentonite. The groundwater monitoring-well network at this landfill is shown in Figure 3-4.

19 3.5.3.3 Results of Groundwater Monitoring

20 Indicator parameters did not exceed comparison values in fiscal year 2006 (PNNL-16346).
21 Specific conductance has been increasing for several years in wells monitoring the southeast
22 portion of the site. Groundwater in these wells has elevated sulfate, chloride, nitrate, and
23 calcium. Similar chemistry was seen in former upgradient well 299-E34-7, which went dry in
24 2006. The source of this chemistry is not clear, but may be caused by leaching or infiltration
25 processes within the vadose zone. Total organic carbon and total organic halides also are
26 elevated in the southeast wells, although levels were below the upgradient/downgradient
27 comparison value. Because these constituents also were elevated in the former upgradient well,
28 the source does not appear to be LLWMA-2.

29 3.5.4 218-W-3A, 218-W-3AE, and 218-W-5 Landfills
30 (LLWMA-3) Groundwater Monitoring

31 The 218-W-3A, 218-W-3AE, and 218-W-5 Landfills, located in the north-central part of the
32 200 West Area, comprise LLWMA-3.

33
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Figure 3-4. Groundwater Monitoring Wells at the 218-E-12B Landfill (LLWMA-2) (PNNL-16346).
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1 3.5.4.1 History

2 The monitoring wells have been sampled since 1988 for contaminant-indicator parameters,
3 groundwater-quality parameters, drinking-water parameters, and site-specific parameters as
4 required by WAC 173-303-400(3), "Standards," which incorporates by reference 40 CFR 265,
5 Subpart F.

6 3.5.4.2 Well Location and Design

7 The original RCRA monitoring plan for LLWMA-3 (WHC-SD-EN-AP-015) included 2 shallow
8 upgradient wells, 11 shallow downgradient wells, and 2 deep monitoring wells (one upgradient
9 and one downgradient). The shallow wells were designed to monitor the top portion of the

10 unconfined aquifer and were completed with 6.1 m (20-ft) screens that extended approximately
11 4.6 m (15 ft) below and 1.5 m (5 ft) above the water table. The deep wells were installed with
12 6 m (20-ft) screened intervals at the bottom of the unconfined aquifer. Well casings and screens
13 are stainless steel, and annular spaces are sealed with bentonite. The monitoring-well network
14 subsequently was expanded to include 20 wells, but 16 of the shallow wells went dry as a result
15 of declining water table levels from reduced artificial recharge associated with elimination of
16 liquid-waste discharges to the soil column.

17 DOE installed three downgradient wells in 2006. These newer wells are completed with 10.8 m
18 (35-ft) screens to extend their useful lives as the water table declines. New upgradient wells and
19 additional downgradient wells have been proposed and are included in the Tri-Party Agreement
20 M-024 Milestone priority list. The groundwater monitoring-well network at the LLWMA-3
21 landfills is shown in Figure 3-5.

22 3.5.4.3 Results of Groundwater Monitoring

23 Currently there are no monitoring wells on the upgradient (west) side of LLWMA-3. For this
24 reason, statistical upgradient/downgradient comparisons have been suspended until new
25 upgradient wells are installed and background statistics are reestablished (PNNL-16346).

26 3.5.5 218-W-4B and 218-W-4C Landfills (LLWMA-4)
27 Groundwater Monitoring

28 The 218-W-4B and 218-W-4C Landfills, located in the south-central part of the 200 West Area,
29 comprise LLWMA-4.

30 3.5.5.1 History

31 The monitoring wells have been sampled since 1988 for contaminant-indicator parameters,
32 groundwater-quality parameters, drinking-water parameters, and site-specific parameters as
33 required by WAC 173-303-400(3), which incorporates by reference 40 CFR 265, Subpart F

34
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Figure 3-5. Groundwater Monitoring Wells at the 218-W-3A, 218-W-3AE, and
218-W-5 Landfills (LLWMA-3) (PNNL-16346).
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1 3.5.5.2 Well Location and Design

2 The original monitoring plan for LLWMA-4 (WHC-SD-EN-AP-015) included three shallow
3 upgradient wells, nine shallow downgradient wells, and two deep monitoring wells (one
4 upgradient and one downgradient). The shallow wells were designed to monitor the top portion
5 of the unconfined aquifer and were completed with 9.1 m (30-ft) screens that extended
6 approximately 7.6 m (25 ft) below and 1.5 m (5 ft) above the water table. The deep wells were
7 installed with 3 to 9.1 m (10- to 30-fl) screened intervals at or near the bottom of the aquifer.
8 Well casings and screens are stainless steel, and annular spaces are sealed with bentonite.

9 The network was expanded to 19 wells, but 12 of them went dry because of declining water table
10 levels. DOE installed four wells in 2005 and 2006. These newer wells are completed with
11 10.7 m (35-ft) screens to extend their useful lives as the water table declines. Additional
12 locations for new wells have been identified and prioritized under Tri-Party Agreement M-024
13 Milestone. The current groundwater monitoring network at the LLWMA-4 Landfills is shown in
14 Figure 3-6.

15 3.5.5.3 Results of Groundwater Monitoring

16 RCRA monitoring provides no evidence that LLWMA-4 has contaminated the groundwater.
17 In fiscal year 2006, several downgradient wells exceeded the critical mean for total organic
18 halides, a continuation of previous exceedances (PNNL-16346). The elevated total organic
19 halides are attributed to CC14. Concentrations of CCL4 in LLWMA-4 wells are consistent with
20 the regional plume that originated from other 200 West Area liquid-waste disposal sites.
21 However, air sampling of vent risers from trenches in LLWMA-4 indicated the presence of CCL4
22 in 2002. Subsequent soil-gas sampling was performed to determine if CCL4 contamination is
23 present in the vadose zone (CP-13514).

24 3.5.6 Nonradioactive Dangerous Waste Landfill
25 Groundwater Monitoring

26 The NRDWL is located in the central part of the Hanford Site about 5.5 km (3.4 mi) southeast of
27 the 200 East Area.

28 3.5.6.1 History

29 The monitoring wells have been sampled since 1986 for contaminant-indicator parameters,
30 groundwater-quality parameters, drinking-water parameters, and site-specific parameters as
31 required by WAC 173-303-400(3), which incorporates by reference 40 CFR 265, Subpart F.

32
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0
Figure 3-6. Groundwater Monitoring Wells at the 218-W-4B and

218-W-4C Landfills (LLWMA-4) (PNNL-16346).
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1 3.5.6.2 Well Location and Design

2 The revised monitoring plan for the NRDWL (PNNL-12227) included two shallow upgradient
3 wells, five shallow downgradient wells, and two deeper monitoring wells (one upgradient and
4 one downgradient) that are screened at the base of the uppermost unconfined aquifer. The
5 shallow wells were designed to monitor the top portion of the unconfined aquifer and were
6 completed with 6 to 12 m (20- to 40-fl) screened intervals. The deeper wells were installed with
7 3 m (10-fl) screened intervals. Well casings and screens are stainless steel, and annular spaces
8 are sealed with bentonite. The groundwater monitoring well network at the NRDWL is shown in
9 Figure 3-7.

10 3.5.6.3 Results of Groundwater Monitoring

11 The values for RCRA indicator parameters at the NRDWL did not exceed their
12 upgradient/downgradient comparison values in fiscal year 2006 for three of the indicator
13 parameters: pH, total organic carbon, and total organic halides. However, specific conductance
14 exceeded its comparison value in four downgradient wells, a continuation of previous
15 exceedances (PNNL-16346). The increased specific conductance most likely is caused by
16 increases in the concentrations of nonhazardous constituents (bicarbonate, calcium, manganese,
17 and sulfate) from the adjacent 600 CL (Figure 3-7) to the south.

18 3.6 POTENTIAL IMPACTS TO HUMAN
19 HEALTH AND THE ENVIRONMENT

20 This section presents and discusses the conceptual exposure model developed to identify
21 potential impacts to human health and the environment from landfills in the 200-SW-I and
22 200-SW-2 OUs. Existing information pertaining to contaminant sources, release mechanisms,
23 transport media, exposure routes, and receptors is discussed to develop a preliminary conceptual
24 understanding of potential risks and exposure pathways. This information will be used to
25 support further evaluation of potential human-health and environmental risk, based on the RI
26 results, as part of the RI/FS documents for the 200-SW-2 OU. Landfills in the 200-SW-I OU
27 will be closed independently of the RI/FS process.

28
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Figure 3-7. Groundwater Monitoring Wells at the Nonradioactive Dangerous Waste
Landfill and 600 Area Central Landfill (Solid Waste Landfill) (PNNL-16346).
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1 3.6.1 Contaminant Sources and Release Mechanisms

2 As mentioned in Section 2.2.1, the primary sources of contaminants at the 200-SW-I and
3 200-SW-2 OU landfills were the major facilities (e.g., T Plant, 222-S Laboratory, tank farms.
4 U Plant. REDOX, PUREX, B Plant, Hot Semiworks Plant) and support operations in the
5 200 East and 200 West Areas. Many of the pieces of equipment from these facilities have a high
6 dose rate associated with them (see, e.g., HW-63703, Disposition of Contaminated Processing
7 Equipment a; Hanford.Atomic Products Information 1958 - 1959). The packaged waste from
8 operations also contains significant radionuclide activity from the cesium and strontium
9 components of the waste (ARH-2762). Releases of contaminants from the 200-SW-I and

10 200-SW-2 OU sites can occur through infiltration (movement of wastewater through the soil),
II resuspension of contaminated soil (erosion or mechanical disturbances), volatilization
12 (movement of organic chemicals through the soil and into the air), biotic uptake (plant uptake or
13 animal ingestion), leaching (contaminant release from rain or snowmelt exposure), and external
14 radiation (gamma). The dominant mechanism of vertical contaminant transport in the 200-SW-I
15 and 200-SW-2 OUs is from infiltration and leaching, with rainwater or snowmelt as driving
16 forces, because the volumes of liquids discharged at the 200-SW-1 and 200-SW-2 OU sites were
17 very small. It is not likely that groundwater has been impacted from these landfills.

18 3.6.2 Development of Contaminants of Potential
19 Concern

20 A set of radiological and organic COPCs that may be present in the 200-SW-2 OU waste sites is
21 currently under development for the 200-SW-2 OU landfills, independent of the Phase I-B DQO
22 process. This set of COPCs will be based on the following:

23 200 Areas plant operations as identified in various DQO documents for the 200 Areas
24 OUs, including the 200-CW-1, 200-CS-1. 200-CW-5. 200-LW-1. 200-LW-2. 200-MW-1,
25 200-PW-1. 200-PW-2, 200-PW-4, 200-TW-1, and 200-TW-2 OUs

26 . The ecological risk-assessment DQOs for the 200 Areas (WMP-20570, Central Pateau
27 Terrestrial Ecological Risk Assessment Data Qualit Objectives Sunmar- Report -
28 Phase I; WMP-25493, Central Plateau Terrestrial Ecological Risk Assessment Data
29 Quality Objectives Summar' Report - Phase II): WMP-292 53, Central Plateau
30 Terrestrial Ecological Risk Assessment Data Qualit Ohjectives Summary Report -

I Phase III

32 * As outlined in the 200 Areas Implementation Plan (DOE/RL-98-28).

33 Because this Phase I-B DQO process is focused on application of historical records and
34 nonintrusive survey techniques (no soil samples will be collected during Phase I-B), the standard
n5 COPC development process and exclusion rationale do not apply at this time. Instead, the COPC
36 list is limited to contaminants that are readily detectable via nonintrusive survey techniques.
37 Nevertheless, a comprehensive list of COPCs for the 200-SW-2 OU will be documented duringz
38 the Phase II DQO process to support intrusive characterization. Table 3-6 lists the COPCs
39 identified for the characterization techniques to be used during Phase I-B.
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Table 3-6. 200-SW-2 Operable Unit Phase I-B Contaminants of Potential Concern List.

Contaminants of Rationale for Inclusion
Potential Concern

Radioactive Constituents
Cesium- 137
Cobalt-60 Gamma-emitting isotopes with high energy emissions that may be detected from within
Europium- 152 caissons by nonintrusive radiological detection methods.
Europium- 154

i15atile Organics
Volatile organics Analytical results and measurements in various trenches in the 200-SW-2 OU landfills
listed in Appendix A have detected numerous different volatile organic compounds in soil-vapor samples.
of this RIiFS work Volatile organics release vapors that may be detected in the soil by nonintrusive

plan. techniques.

2 3.6.2.1 Potential Human and Ecological Receptors

Potential receptors (human and ecological) may be exposed to the affected media through several
exposure pathways, including the following:

. Ingestion of contaminated soils, sediments. or biota

. Inhalation of contaminant dusts, vapors, or gases

. Dermal contact with contaminated soils or sediments

. Direct exposure to external gamma radiation in site soils and sediments or exposed waste.

Potential human receptors include site workers (current and future) and site visitors (occasional
users), including intruders. Site worker and visitor exposure pathways primarily would involve
incidental soil/sediment ingestion, inhalation of contaminants, dermal contact with contaminated
soils/sediments, and external gamma radiation. Potential ecological receptors include terrestrial
plants and animals using the sites. More details on these specific receptors were presented in
Section 3.3.2. Site biota exposures primarily would involve incidental soil/sediment ingestion,
biota ingestion (e.g., coyotes eating prey that live on the site or deer consuming plants growing
on the site), dermal contact with contaminated soils/sediments, and external gamma radiation.
A summary of the contaminant types. exposure mechanisms, and principal receptors for the
200-SW-I and 200-SW-2 OUs is provided in Table 3-7. The conceptual exposure pathway
model is presented graphically in Appendix E.

Table 3-7. Summary of Contaminants. Sources, Receptors. and Exposurc Mechanisms for the
200-SW-1 and 200-SW-2 Operable Units.

Contaminant Category Sources Potential Exposure Mechanisms Receptors

Radionuclides Soil Ingestion, inhalation (fugitive dust). direct workers, intruders. visitors.
dermal contact. and external exposure plalts. and animals

Metals Soil Ingestion and inhalation ifugitive dust Workers, inIruders. Visitors.
plants. and animals

Organic compounds Soil. air Ingestion, inhalation Workers. intruders. visitors.
(volatile and sem volatile plants. and animals
compounds)

Asbestos Soil, air Inhalation Workers
"Only applies to the 200-Sw-2 Operable Unit landfills.
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1 3.6.2.2 Potential Impacts

2 This section discusses potential impacts to human and ecological receptors based on existing
3 information. Potential contaminant exposures and health impacts to humans largely are
4 dependent on land use.

5 A remediation pathway at the historical landfills that involves excavation and repackaging of
6 waste could result in significant worker impacts. The 200-SW-2 OU RI and FS will explore the
7 decision between the potentially high-dose, short-term risk of removal and the potentially lower
8 dose, longer term effects if the waste is remediated with other options. Data collected to evaluate
9 impacts to work safety will be balanced against consideration for reducing impacts to future

10 intruders.

11 A SLERA for the Central Plateau landfills was developed in 2002. Based on the results of this
12 SLERA, the full EPA eight-step ecological risk-assessment process was initiated in 2003. The
13 DOE expects to complete the ecological risk assessment in conjunction with the ongoing RL/FS
14 processes for the 200 Areas. The ecological risk-assessment process may identify additional
15 characterization needs. Those needs could include soil sampling and analysis, biological studies
16 (including sampling and analysis), or other studies. Any data needs may apply to one or more
17 OUs. Ecological receptors have been identified and potential impacts to those receptors have
18 been evaluated at landfills in the 200 Areas (PNNL- 13230, Hanford Site Environmental Report
19 for Calendar Year 1999 (including some historical and early 2000 information); PNL-2253,
20 Ecology of the 200 Area Plateau Waste Management Environs: A Status Report; and
21 WHC-SD-EN-TI-216, Vegetation Communities Associated with the 100-Area and the 200-Area
22 Facilities on the Hanford Site). The vegetation cover on the Central Plateau predominantly is a
23 rabbitbrush-cheatgrass and sagebrush-cheatgrass in association with the incidental presence of
24 herbaceous and annual species. Many areas are disturbed and void of vegetation or sparsely
25 populated with annuals and weedy species such as Russian thistle. The contamination pathways
26 to ecological exposures for the landfills are minimized by the stabilization activities that have
27 been conducted.

28 3.6.3 Conceptual Site Models

29 Preliminary CSMs first were initially developed for the 200-SW-I and 200-SW-2 OUs in
30 DOE/RL-96-81; these CSMs were generalized models at the OU scale. Using landfill-specific
31 information based on the historical-records research and results from the Phase I-A
32 investigations, updated CSMs have been developed. Bin-level and site-specific CSMs are
33 presented in Appendix E. Additional work to create CSMs for the 200-SW-I OU landfills will
34 not be performed, because these landfills likely will be closed independent of the RL/FS process.

35 The conceptual-exposure pathway model is included in Appendix E to develop an understanding
36 of potential risks and exposure pathways associated with the 200-SW-2 OU landfills. This
37 information forms the basis for an evaluation of potential human-health and environmental risk.
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1 3.6.3.1 Hanford Site Feature, Event, and Process Methodology

2 PNNL-SA-36387, A Comprehensive and Systematic Approach to Developing and Documenting
3 Conceptual Models of Contaminant Release and Migration at the Hanford Site, and
4 PNNL-SA-42671, A Systematic Approachfor Developing Conceptual Models of Contaminant
5 Transport at the Hanford Site, described a comprehensive and systematic approach for
6 developing and documenting Hanford Site-specific CSMs based on the features, events, and
7 processes methodology used in scenario development for nuclear-waste-disposal programs
8 (OECD/NEA, Features, Events, and Processes [FEPs] for Geologic Disposal of Radioactive
9 Waste: An International Database [Radioactive Waste Management]). Given the large number

10 of factors potentially applicable to conceptual site models for the 200-SW-2 OU landfills,
11 application of the features, events, and processes analysis methodology was applied to help focus
12 the conceptual site models in support of the RI/FS process for the 200-SW-2 OU.

13 The features, events, and processes methodology facilitates identification and
14 screening/prioritization of factors that can be assembled into a limited number of scenarios or
15 conceptual models to describe the potential risk sources, migration, and impacts relevant to the
16 decisions made. Together with an understanding of the level of uncertainty about the most
17 dominant factors, the relative effect of those factors on the decision errors can be analyzed.
18 This, in turn, can help to focus the RI data collection by targeting the most dominant factors with
19 the greatest level of uncertainty, which could contribute the most to the decision errors.

20 If, through field sampling, it is determined that the level of uncertainty can be reduced
21 (e.g., sampling results are within the envelope of expected conditions), then a subsequent
22 reduction in the decision errors can be expected. If, however, the results are outside the expected
23 envelope of expected conditions, then uncertainty goes up as do the decision errors.

24 The streamlined approach for application of the Hanford Site features, events, and processes
25 methodology to the 200-SW-2 OU consisted of two main phases. The initial phase was aimed at
26 screening the Hanford Site features, events, and processes list against the existing conceptual site
27 models to evaluate completeness and to record current project assumptions and technical
28 arguments. Most of the primary Hanford Site features, events, and processes that are considered
29 most relevant and important (and their interrelationships) were graphically portrayed on a
30 process-relationship diagram developed in PNNL-SA-34515, Use ofProcess Relationship
31 Diagrams in Development of Conceptual Models. Identification and prioritization (dominance)
32 of these primary Hanford Site features, events, and processes was generated through a series of
33 meetings held with representatives of the DQO team and other technical experts.

34 The second phase included an evaluation of all primary Hanford Site features, events, and
35 processes previously identified as potentially relevant to Hanford Site clean-up (WMP-22922,
36 Prototype Hanford Features, Events, and Processes [HFEP] Graphical User Interface). This
37 evaluation included a subjective analysis and prioritization (based on a consensus of professional
38 judgments) of those components of the conceptual site models (Hanford Site features, events,
39 and processes) considered potentially dominant vs subordinate with respect to their impacts on
40 remediation decision errors.
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1 Using the process-relationship diagram developed for the 200-SW-2 OU and other supporting
2 documentation on conceptual site model components, a methodical screening was conducted of
3 the primary and the lower Hanford Site features, events, and processes. During this screening,
4 some additional primary Hanford Site features, events, and processes were identified and
5 incorporated into the primary list. This resulted in a total of 240 primary Hanford Site features,
6 events, and processes. Of these, 81 were identified as potentially dominant to RI and clean-up of
7 the 200-SW-2 OU, 78 were identified as subordinate, and 81 were identified as not being
8 applicable.

9 Further analysis of the lower tiered Hanford Site features, events, and processes associated with
10 the primary Hanford Site features, events, and processes considered potentially applicable to the
11 200-SW-2 OU yielded a total of 90 individual (primary and/or lower tiered) Hanford Site
12 features, events, and processes considered potentially dominant. Likewise, analysis of the lower
13 tiered Hanford Site features, events, and processes yielded 87 potentially subordinate Hanford
14 Site features, events, and processes.

15 Further detail regarding this Hanford Site features, events, and processes analysis can be found in
16 SGW-34462, Application of the Hanford Site Feature, Event, and Process Methodology to
17 Support Development of Conceptual Site Models for the 200-SW-2 Operable Unit Landfills.

18
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1 4.0 WORK PLAN APPROACH AND RATIONALE

2 This chapter presents an overview of the approach that is planned to conduct additional
3 investigations of the 200-SW-2 OU. The 200-SW-I OU landfills are not included in this
4 chapter, because no further characterization of these sites is planned at this time. Additional
5 characterization likely will be required in support of the cover design during the post-ROD
6 phase. These landfills are proposed to undergo closure as described in Chapter 5.0 of this RI/FS
7 work plan.

8 4.1 SUMMARY OF DATA QUALITY
9 OBJECTIVE PROCESS

10 The RI needs for the 200-SW-2 OU were developed in accordance with the DQO process
11 (EPA/240/B-06/001, Guidance on Systematic Planning Using the Data Quality Objectives
12 Process, EPA QA/G-4). The DQO process is a seven-step planning approach that is used to
13 develop a data-collection strategy consistent with data uses and needs. The goals of the process
14 are to identify the data required to refine the preliminary site conceptual model and support
15 remedial decisions.

16 The Phase I-B DQO process to support the RI/FS work plan was implemented by a team of
17 subject matter experts and key decision makers. Subject matter experts provided input on
18 regulatory issues, the history and physical condition of the sites, and sampling and analysis
19 methods. Key decision makers from the DOE, Ecology, and EPA participated in the process to
20 develop the characterization approach outlined in the Phase I-B DQO summary report
21 (SGW-33253). The DQO process and involvement of the team of experts and decision makers
22 provide a high degree of confidence that the right type, quantity, and quality of data are collected
23 to fulfill the informational needs of the RI decisional process. The DQO summary report
24 presents the results of the DQO process for characterization of the landfills in the 200-SW-2 OU.

25 Objectives identified for the 200-SW-2 OU DQO process incorporated into the RI/FS work plan
26 approach include the following.

27 . Determine the environmental measurements necessary to support the RI/FS process and
28 remedial decision-making.

29 . Identify the data needed for development of the RI/FS work plan and SAP.

30 * Develop preliminary conceptual site models that reflect the physical characteristics of the
31 landfills and the anticipated distribution of contaminants known to date. Data collection
32 will support refinement of the models.

33 . Identify evaluation and preliminary remediation strategies that are inclusive of both
34 RCRA and CERCLA requirements for the 200-SW-2 OU landfills.
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1 The DQO process determined that the complexity of the landfills in the 200-SW-2 OU argue in
2 favor of developing a binning approach to support characterization and remedial-action decisions
3 for the sites. Bins were developed based on conceptual site models for sites, using existing site
4 knowledge. A description of the six site bins is provided in Chapter 3.0 of this work plan.

5 In addition to site binning, the Phase I-B DQO process determined that characterization of the
6 200-SW-2 OU landfills should be performed in a phased manner, beginning with additional
7 nonintrusive characterization techniques, then progressively moving to more intrusive
8 characterization techniques in future phases. The DQO process determined that the most
9 appropriate method to evaluate the landfills in all six bins is through an approach that first uses

10 historical records (e.g., logbooks, burial records) to focus the locations for nonintrusive field
11 characterization work. In turn, the results of the intrusive and nonintrusive characterization work
12 will be used to further refine the preliminary conceptual site models and focus future phase
13 (Phases II and III) characterization. This approach will help to ensure that remediation activities
14 are performed at sites where there is a potential risk to human health or the environment because
15 of the presence of contamination above remediation standards. This approach initially will
16 require survey or field screening (or both) of the landfills within a bin to determine the presence
17 of contamination. The surveys and screening methods will involve the use of field
18 instrumentation to evaluate the levels of radioactive and chemical COPCs. The results from the
19 surveys and screening will provide a basis for determining the need for, and the extent of, further
20 intrusive investigation. This phased approach to characterization is discussed in further detail in
21 Section 5.3, and depicted graphically in Figure 5-2 in Chapter 5.0 of this RI/FS work plan.

22 Data used to make decisions regarding the remediation of the 200-SW-2 OU landfills will be
23 collected and managed in accordance with DQOs to ensure data quality. The DQO process
24 ensures that the data collected are of a type, quantity, and quality commensurate with the
25 importance and intended use of the data. DQOs and quality-assurance objectives ensure that
26 decisions made using the data are technically and scientifically sound and legally defensible.

27 The SAP (Appendix A) describes site-investigation activities. The SAP includes a quality
28 assurance project plan, which defines the processes used to produce quality data and ensure that
29 operations are fully compliant with applicable requirements. Sampling and sample handling are
30 performed in accordance with approved Fluor Hanford procedures.

31 The data-quality assessment process compares completed field-sampling activities to those
32 proposed in corresponding sampling documents and provides an evaluation of the resulting data.
33 The purpose of the data evaluation is to determine if quantitative data are of the correct type and
34 are of adequate quality and quantity to meet the project DQOs to support the decision-making
35 process. The data-quality assessment is conducted in accordance with approved Fluor Hanford
36 procedures.

37 4.1.1 Data Uses

38 Existing information, as provided through the ongoing records research process for the
39 200-SW-2 OU landfills, was used to perform the initial grouping or binning of the sites. The
40 waste inventory information compiled to date also was used to establish and refine specific
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1 details for each waste site. This information includes any available disposal history for the site
2 that will assist the field team to do the following:

3 . Establish the locations of burial trenches
4 * Identify the primary COPCs
5 * Focus on a subset of the COPCs
6 . Provide a basis for estimating the lateral and vertical extent of contamination
7 * Provide a basis for focusing future-phase intrusive sampling
8 * Determine the stratigraphy beneath the landfills.

9 The landfill boundaries (surface area and depth) must be determined to support the selection and
10 evaluation of appropriate site remediation technologies. The geophysical methods (i.e., EMI,
11 total magnetic field, and GPR) used during Phase I-A and planned in Phase I-B investigations are
12 recognized industry standards and provide necessary levels of site interrogation to determine the
13 surface area and depth of buried wastes. Additionally, the geophysical methods can differentiate
14 between metallic and nonmetallic materials, giving some indication of the type of waste buried at
15 a location. Data collected from geophysical investigations will be used to guide future intrusive
16 characterization activities to understand the physical, chemical, and radiological nature of the
17 waste and the extent of subsurface contamination. This understanding is necessary to identify
18 suitable retrieval, in situ treatment, and capping technologies for evaluation during the FS.

19 The 200-SW-2 OU landfills may contain many different radioactive and hazardous chemical
20 constituents; therefore, it is important to screen COPCs for risk assessments. Often this
21 screening is done as part of a screening assessment, the purpose of which is to evaluate the
22 available data, identify data gaps, and screen COPCs. Screening may be accomplished by using
23 a set of toxicological benchmarks. These benchmarks are helpful in determining whether
24 contaminants warrant further assessment or are at a level that requires no further attention. If a
25 chemical concentration or the reported detection limit exceeds a lower benchmark, further
26 analysis is needed to determine the hazards posed by that chemical. If, however, the chemical
27 concentration falls below the lower benchmark value, the chemical may be eliminated from
28 further study. Concentrations exceeding an upper screening benchmark indicate that the
29 chemical in question is clearly of concern and may require remedial actions. Existing
30 chemical-use records, process flowsheets, waste-disposal records, and other historical
31 information were reviewed to support development of the list of COPCs discussed in
32 Chapter 3.0.

33 Knowledge of the lateral and vertical extent of contamination is important to the identification,
34 evaluation, and selection of remediation technologies. Based on historical records, the
35 200-SW-2 OU landfills received dry waste for the most part. Although historical records
36 indicate disposal of small volumes of liquids in some landfill trenches, the liquids typically were
37 sorbed and containerized. Understanding the COPCs is important to the lateral and vertical
38 extent of contamination because of retardation factors (Ra) and distribution coefficients (K)
39 affecting contaminant fate and transport through the vadose zone. Some contaminants
40 (e.g., technetium) have Kds and Rds such that they migrate with infiltrating moisture. Other
41 contaminants (e.g., plutonium) move very little in surrounding soils, unless they are in the
42 presence of complexing agents, low pH, or other conditions favorable to plutonium migration.
43 Still other contaminants (e.g., carbon tetrachloride) are dense nonaqueous-phase liquids that can
44 move independent of soil moisture in either the liquid or gaseous phase. Phase I-B of the site
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1 investigations involves a limited number of direct pushes near the center of each landfill, with
2 additional direct pushes in portions of landfills known to have been flooded in the past. These
3 reconnaissance-level investigations will provide initial data in targeted areas to begin evaluating
4 the presence of contamination and its lateral and vertical extent in the vadose zone. In addition,
5 Phase I-B activities provide direction for future intrusive investigations to better define the
6 nature and extent of vadose-zone contamination.

7 The stratigraphy beneath the 200-SW-2 OU landfills will have an impact on contaminant fate
8 and transport and on the effectiveness of site-remediation technologies. Fine-grained sediment
9 layers tend to retard the downward migration of liquids and are conducive to lateral spreading.

10 Conversely, coarse-grained sediment layers provide little impediment to the downward flow of
11 liquids. Existing lithologic logs from groundwater wells surrounding the periphery of the
12 200-SW-2 OU landfills will be reviewed, and geologic cross-sections will be prepared. The
13 limited number of direct pushes conducted during Phase I-B of the site investigation will provide
14 data to evaluate the lateral continuity of geologic layers beneath the 200-SW-2 OU landfills and
15 help to focus future intrusive site investigations.

16 Existing information was reviewed for the landfills to determine the dimensions of the sites,
17 operating history, and potential waste inventory and forms. This information was used in the
18 Phase I-A characterization to focus the nonintrusive characterization. Results of the Phase I-A
19 characterization are used to further focus the characterization in Phase I-B. This combined
20 information was used to develop the sampling approach for the landfills and to develop
21 site-specific characterization activities for individual landfills in Phase I-B.

22 Data generated during the characterization of landfills will consist of output from field-screening
23 instruments and nonintrusive surveys. These data will be used to focus future-phase intrusive
24 sampling within the landfills and the vadose zone to support evaluation of the nature and extent
25 of contamination, potential risks, need for interim remedial measures, and evaluation of remedial
26 alternatives.

27 Data generated during Phase I-B characterization of the landfills will consist of analytical results
28 for contaminants obtained from inside the landfills (direct pushes between the trenches) and from
29 logging/surveys in adjacent soils. These data will be used to refine current information
30 associated with the nature and extent of radiological and nonradiological contamination, support
31 an initial evaluation (baseline) of potential human-health risks, assist in the evaluation and
32 selection of a remedial alternative(s), and help to focus future intrusive site-investigation
33 activities during subsequent phases. By defining the type and distribution of contamination, the
34 preliminary conceptual models for contaminant distribution can be verified and refined.
35 Determination of the lateral and vertical extent of contamination in soil surrounding the landfills
36 will be evaluated using the data gathered by geophysical logging, limited direct pushes, and soil-
37 vapor surveys from this and future phases of site investigation.

38 Determination of the lateral and vertical extent of contamination will require more extensive
39 intrusive direct-push sampling and analysis using some combination of sodium-iodide
40 spectral-gamma, passive-neutron, prompt fission neutron, thermal decay time, pulsed-neutron
41 multimode gamma-ray spectroscopy, and moisture logging during future phases, and other tools
42 deployable by direct-push techniques. The geophysical logging, limited direct pushes, and vapor
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1 surveys conducted during Phase I-B will aid in identifying target locations for intrusive sampling
2 and analysis during future phases of site investigation. If deep contamination is indicated
3 (potentially extending to groundwater) after initial data gathering, subsequent evaluations
4 (Phases II and III) will include plans for vadose-zone soil sampling and analysis to be completed
5 to groundwater. Given the depth to groundwater (-76 m or 250 ft) and limitations of direct-push
6 sampling technology (-30 m or 100 ft), "completion to groundwater" could be an expensive
7 proposition and likely will require conventional drilling methods and handling of
8 investigation-derived waste (IDW). With direct-push methods, knowledge of local geology will
9 be used to determine the depth of sampling/characterization. Mobile contaminants (radiological

10 and chemical) will tend to concentrate in fine-grained sediment layers beneath the burial trenches
11 (-10 to 30 m or 50 to 100 ft). Initial direct-push wells will be logged for moisture to identify
12 flow-restricting layers for more detailed sampling and analysis, using the dual-string sampling
13 capability of the direct-push technology.

14 4.1.2 Data Needs

15 A considerable amount of information has been presented in Chapters 2.0 and 3.0 of this RI/FS
16 work plan regarding background information and existing characterization data. However, the
17 existing data are not sufficient to determine the nature and extent of contamination for the
18 200-SW-2 OU landfills. Pertinent existing information was used to develop the preliminary
19 conceptual site models for the landfills. Additional information collected in Phase I-B and future
20 phases will be used to further refine the CSMs and support development of a baseline risk
21 assessment. For the majority of the landfills, information is available regarding location,
22 construction design, and types of waste handled. But the data needed to verify and/or refine the
23 conceptual contaminant-distribution model and conceptual exposure-pathway model are limited.

24 As stated in Section 4.1.1, data are needed to establish landfill boundaries, identify preliminary
25 COPCs, focus on a subset of COPCs, provide a basis for estimating the lateral and vertical extent
26 of contamination, provide a basis for determining future-phase intrusive sampling, and provide
27 an understanding of the stratigraphy beneath the landfills. These data and evaluations are needed
28 to support remedial decision making for the landfills and to help focus future intensive
29 site-investigation activities during subsequent phases.

30 Further, data collection is needed for the landfills to support an evaluation of remedial
31 alternatives based on the nine CERCLA criteria during the FS process. Because of the size of
32 the landfills and complexity of the decisions concerning potential remedial alternatives, the
33 data-collection strategy for the landfills is to use results of nonintrusive, surface-based sampling
34 methods and field screening analyses, couples with direct pushes and well logging, to guide
35 selection of locations for intrusive soil sampling and laboratory analyses or direct pushes
36 (Phases II and III) to provide progressively more data.

37 Finally, additional data needs will be satisfied through focused treatability investigations.
38 Pre-ROD treatability investigations will provide additional information for detailed analysis of
39 site-remediation alternatives during the FS process in support of the proposed plan and
40 subsequent ROD. Post-ROD treatability investigations will provide additional information to
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1 support the remedial design and implementation of the remedial action. Separate DQOs, work
2 plans, health/safety plans, and SAPs will be prepared for treatability investigations.

3 4.1.3 Data Quality

4 Data quality was addressed during the DQO process. Analytical performance criteria were
5 established by evaluating potential ARARs and PRGs, which are regulatory thresholds and/or
6 standards or derived risk-based thresholds. These potential ARARs and PRGs represent
7 chemical-, location-, and action-specific requirements that are protective of human health and the
8 environment. The potential ARARs and PRGs for the landfills that were considered in
9 determining the detection-limit requirements are presented in the DQO summary report

10 (SGW-33253). Regulatory thresholds and/or standards or preliminary cleanup levels provide the
11 basis for establishing cleanup levels and dictate analytical performance levels (i.e., laboratory
12 detection-limit requirements). Potentially applicable preliminary cleanup levels were identified
13 and listed in the DQO summary report.

14 Detection-limit requirements and standards for precision and accuracy are used to define data
15 quality. To provide the necessary data quality, detection limits should be lower than preliminary
16 cleanup levels. Additional data quality is gained by establishing specific policies and procedures
17 for the generation of analytical data and field quality-assurance/quality-control requirements.
18 These requirements are discussed in detail in the SAP (Appendix A). Analytical performance
19 requirements are specified in the DQO summary report (SGW-33253).

20 To provide the necessary data quality to support project requirements, detection limits should be
21 lower than potential PRGs when possible. Analytical detection-limit tables provided in the SAP
22 define the minimum detection limit, human-health action levels, quantitation limit, precision, and
23 accuracy requirements for each analytical method. Clean-up levels protective of ecological
24 receptors also are defined in the tables to verify that analytical detection limits can meet
25 additional potential data-collection requirements. Additional data quality is gained by
26 establishing the specific policies and procedures to be followed and specifying field
27 quality-assurance/quality-control requirements. These procedures and requirements are
28 discussed in detail in the SAP.

29 4.1.4 Data Quantity

30 Data quantity refers to the number of samples collected. Screening data were collected as part of
31 the Phase I-A characterization activities and will be collected during Phase I-B characterization
32 activities to provide an overview of site conditions and direction for future-phase
33 site-investigation activities. An adequate number of survey points will be established based on
34 an evaluation of site-specific conditions to ensure that the site is characterized sufficiently to
35 support a basis for decisions. Because radioactive contamination survey and other
36 field-screening results at the 200-SW-2 OU landfills will provide a significant amount of onsite
37 data, the number of samples needed for laboratory analysis can be reduced. For Phase I-B
38 activities, the number of samples needed to refine the preliminary conceptual site models and
39 make decisions regarding future-phase site-investigation activities is based on a biased sampling
40 approach.
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1 Biased sampling is the intentional location of a sampling point based on existing information
2 such as process knowledge, existing field-characterization data, and the expected behavior of the
3 COPCs. This sampling approach is defined in Section 6.2.2 of the Implementation Plan
4 (DOE/RL-98-28). Using this approach, sampling locations can be selected that increase the
5 chance of encountering worst case areas of contamination.

6 Sample locations for landfills are based on the preliminary conceptual models of contaminant
7 distribution presented in the DQO summary report (SGW-33253) and are presented in the SAP
8 (Appendix A).

9 Because the 200-SW-2 OU landfills will be characterized using a phased approach, numbers of
10 survey and sampling points will be determined based on information gathered during the
I I previous phase. Each set of survey locations and associated data will be used to refine the
12 conceptual site models and support remedial decision making in the feasibility study. The
13 number and location of survey points currently defined for collection of data during Phase I-B
14 characterization are presented in the SAP (Appendix A).

15 4.2 CHARACTERIZATION APPROACH

16 This section provides an overview of the phased characterization approach planned to meet the
17 data needs for the 200-SW-2 OU landfills, as determined during the DQO process. The overall
18 strategy for site characterization is to use an approach that progresses from less intrusive to more
19 intrusive techniques to develop an adequate definition of site conditions to support a decision.
20 The first step for all sites was to reassess the detailed, site-specific historical information and
21 data gathered during Phase I-A characterization activities. The documentation in some cases will
22 provide sufficient information to support the design of a site-survey plan. Field instruments and
23 nondestructive-analysis equipment can provide an overview of site condition, such as the types
24 and levels of contamination present and location and configuration of wastes. Results from these
25 studies will be used to provide a basis for the next steps in the characterization
26 (e.g., determination of locations requiring special attention, whether additional field screening or
27 surveys are required, and/or whether samples should be collected). Additional characterization
28 needs will be defined on a site-specific basis.

29 Phase I-B characterization activities within selected landfills will include passive soil-vapor
30 surveys, radiological surveys, geophysical investigations, and visual inspection (caissons and
31 unused portions of landfills). For the vadose-zone soils, borehole geophysical logging using
32 spectral and gross-gamma, passive-neutron, and active-neutron (moisture) detectors, and other
33 tools deployable by direct-push techniques will be performed. Small-diameter well casings will
34 be driven to a depth of 30 m (100 ft) using direct-push technology (e.g., GeoProbe2 5 , hydraulic
35 hammer, or equivalent equipment). Well casings will be logged to determine regions of high
36 moisture that also are likely areas for accumulation of mobile COPCs. High-moisture horizons
37 will be logged with gross and spectral-gamma detectors and passive-neutron detectors to
38 determine the presence of radioactive COPCs. Dual string casing will be driven into
39 high-moisture zones to collect samples for analysis. Other tools deployable by direct-push

25GeoProbe is a registered trademark of Kejr, Inc., Salina, Kansas.
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1 techniques and capable of in situ volatile organic compound sampling/analysis also are being
2 considered.

3 The sampling strategy is designed to provide focused evaluations on potentially contaminated
4 locations and media inside the landfills and in adjacent subsurface soils where migration may
5 have occurred. Sampling and survey locations will be focused on various areas, based on the
6 historical records research, as well as on the results of the Phase I-A nonintrusive
7 characterization work.

8 Before intrusive activities are implemented, surface geophysical and radiation surveys will be
9 conducted at all sampling locations. The surface geophysical surveys will be conducted using

10 total magnetic field, GPR, and/or EMI and will aid in verifying buried utilities and subsurface
11 anomalies. Furthermore, necessary excavation permits will be obtained in support of intrusive
12 activities that will be conducted in previously disturbed areas within the landfills. Surface
13 radiation surveys will identify areas of surface contamination that might impact the intrusive
14 activities and health and safety requirements.

15 Further characterization of 200-SW-2 OU landfills is expected to be conducted in three phases.
16 Phase I-B activities will be a combination of intrusive and nonintrusive activities. This phase
17 consists of biased sampling that targets specific locations within and around the landfills. If
18 known or suspected areas of waste accumulation cannot be identified, then locations will be
19 selected randomly. Evaluation of the Phase I-B sampling data will be used to determine the
20 current contaminant conditions inside the landfills and in adjacent soils at the direct-push
21 locations. The specific landfills and sampling locations selected for investigation as part of
22 Phase I-B are identified in the SAP.

23 The Phase II and III investigations will be initiated in out-years if Phase I-B results show COPC
24 concentration values exceeding preliminary cleanup levels, or if data are inconclusive and cannot
25 provide enough detail to support refinement of the conceptual site models and baseline risk
26 assessment. Phases II and III likely will involve more intrusive investigations and require a
27 larger data set for decision making. The Phase II and III evaluations are expected to entail more
28 extensive sampling and laboratory analyses. Phase II and III data will support development of
29 decision documents and completion of the RI/FS process. Selection of locations for Phase II and
30 III sampling will be made after review of Phase I-B results. Phase II and III activities will be
31 conducted under a separate DQO and a revision to this RI/FS work plan and SAP.

32 Phase I-B characterization activities are summarized in the following bullets, and described in
33 more detail in the SAP (Appendix A).

34 0 Nonintrusive geophysical investigations will be performed on the 218-E-2, 218-E-4,
35 218-E-8, and 218-W-4A Landfills. All other landfills were surveyed with geophysical
36 techniques as part of Phase I-A characterization activities.

37 . Passive organic-vapor surveys will be performed in the 218-W-3, 21 8-W-3AE,
38 218-W-4B, and 218-W-5 Landfills. These landfills showed high concentrations of
39 organic vapors when surveyed during Phase I-A characterization activities in 2006.
40 Additional organic-vapor surveys are needed to focus the locations for potential active
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I organic-vapor sampling using direct-push techniques beneath the trenches during future
2 phases.

3 . Passive organic-vapor surveys will be performed in the 218-E-1, 218-E-2A, 218-E-5,
4 218-E 5A, 218-E-8, 218-E-12A, 218-W-1, 218-W-1A, 218-W-2, 218-W-2A, 218-W-3,
5 and 218-W-1 1 Landfills. Organic-vapor surveys will be focused on those areas that
6 showed a strong metallic signature during geophysical investigations performed as part of
7 Phase I-A characterization activities. Passive organic-vapor surveys will be used to
8 determine if containers of organic liquids may have been disposed in these landfills.
9 Organic liquids were used in large quantities at the Plutonium Finishing Plant and fuel

10 reprocessing facilities during their operating history. Future phases may deploy
11 direct-push techniques to perform organic-vapor sampling beneath the trenches to
12 differentiate the regional carbon tetrachloride plume from possible contributions from
13 directly within the trenches.

14 . Direct-push techniques will be used in the centers of each of the 24 landfills. Pushes
15 will be placed in areas between trenches, so that the buried waste is not penetrated. In
16 addition to the center pushes, additional pushes will be performed in those landfills that
17 have experienced historical events, such as rapid snow melt or infiltration of water, that
18 could have provided a mechanism to cause contaminant migration. The direct pushes
19 will employ gamma logging and moisture logging. Direct pushes also will be used to
20 assess the stratigraphy under the landfills and to direct future-phase soil samples.

21 * Intrusive inspection of the interiors of caissons that are believed to be unused/empty
22 will be conducted at the 218-W-4A and 218-W-4B Landfills. Evaluations will include
23 both visual inspections and radiological-survey activities. Inspections will be used to
24 determine if waste is present in the caissons. Caisson interior evaluations will include
25 remote-camera surveys and radiological monitoring.

26 . Borehole spectral logging will be performed in a number of accessible boreholes and
27 groundwater wells near the landfills, based on review of the most recent logging data and
28 its applicability to Phase I-B site-investigation activities. Site well-status records indicate
29 that wells may be accessible and are appropriately configured for geophysical logging.
30 These wells are listed in the SAP (Appendix A). These wells represent data-collection
31 points in the vicinity of the landfills. Logging of these wells will provide additional
32 current site-specific information on contaminant distribution, both laterally and vertically,
33 for comparison to previous surveys. Sodium-iodide spectral logging also will be
34 conducted in the direct-push boreholes placed in the centers of each landfill, as discussed
35 above.

36 . Visual inspection of unused portions and annexes of landfills will be performed during
37 site walkdowns, coupled with review of aerial photographs, to locate disturbed soil within
38 these areas. Areas that appear to be disturbed may be surveyed using geophysical
39 techniques and/or radiological surveys to determine whether waste may be buried in these
40 areas. After field surveys are completed, and if determined to be free of buried waste,
41 these areas of unused landfills may be administratively reclassified in the WIDS
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I database, and permit changes will be initiated. The steps required to reclassify these
2 areas are described in Chapter 5.0 of this RI/FS work plan.

3 4.3 INVESTIGATION TECHNIQUES

4 The following sections detail the proposed sampling and survey techniques to be used during
5 Phase I-B characterization activities.

6 4.3.1 Surface Geophysical Surveys

7 Several nonintrusive geophysical techniques are available and will be used as needed to gather
8 information on buried waste. The geophysical surveys will be conducted in accordance with
9 equipment manufacturers' recommendations and procedures using properly trained and qualified

10 subcontractor personnel. Additional discussion on surface geophysical techniques is provided in
11 EPA/625/R-92/007, Use ofAirborne, Surface, and Borehole Geophysical Techniques at
12 Contaminated Sites: A Reference Guide. Specific characterization locations and activities that
13 will be used in Phase I-B are identified in the SAP (Appendix A).

14 4.3.1.1 Magnetometry

15 Magnetometers permit rapid, noncontact surveys to locate buried metallic objects or features.
16 This technique is applicable for use with buried metal waste forms or packages. Portable
17 (one-person) field units can be used virtually anywhere that a person can walk, although they can
18 be sensitive to local interferences such as fences and overhead wires. Field-portable
19 magnetometers may be single or dual sensor. Dual-sensor magnetometers are called
20 gradiometers, and they measure gradient of the magnetic field; single-sensor magnetometers
21 measure total field. Magnetic surveys typically are run with two separate magnetometers. One
22 magnetometer is used as the base station to record the earth's primary field. The other
23 magnetometer is used as the rover to measure the spatial variation of the earth's field. The rover
24 magnetometer is moved along a predetermined linear grid laid out at the site.

25 4.3.1.2 Ground-Penetrating Radar and Electromagnetic Induction

26 Surface geophysical surveys using GPR and EMI techniques will be used to verify the locations
27 of metallic or dense objects disposed of in the landfills. GPR uses a transducer to transmit
28 frequency modulated electromagnetic energy into the ground. Interfaces in the ground, defined
29 by contrasts in dielectric constants, magnetic susceptibility, and, to some extent, electrical
30 conductivity, reflect the transmitted energy. The GPR system measures the travel time between
31 transmitted pulses and the arrival of reflected energy. The reflected energy provides the means
32 for mapping subsurface features of interest. The display and interpretation of GPR data are
33 similar to those used for seismic-reflection data. When numerous adjacent profiles are collected,
34 often in two orthogonal directions, a plan-view map showing the location and depth of
35 underground features can be generated.

36 The EMI technique is a nonintrusive method of detecting, locating, and/or mapping shallow
37 subsurface features. It complements GPR because of its response to metallic subsurface
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1 anomalies and because it provides reconnaissance-level information over large areas to help
2 focus GPR activities. The EMI techniques are used to determine the electrical conductivity of
3 the subsurface and generally are used for shallow investigations. The method is based on
4 a transmitting coil radiating an electromagnetic field that induces eddy currents in the earth.
5 A resulting secondary electromagnetic field is measured at a receiving coil as a voltage that is
6 linearly related to the subsurface conductivity.

7 4.3.2 Detection of Organic Vapors

8 Passive soil-vapor samplers will be installed and collected to screen selected areas in the
9 200-SW-2 OU landfills for the presence of volatile organic compounds. Results will be used to

10 profile contamination in the landfills and determine the location of waste packages that may
11 contain liquid organics that have breached their containment. Specific characterization locations
12 and activities that will be used in Phase I-B are identified in the SAP (Appendix A).

13 Passive soil-vapor samplers, such as EMFLUX 26 or GORE-SORBER27 , will be used to collect
14 soil-vapor samples. These samplers consist of a small glass vial with an absorbent medium used
15 to collect soil vapors. These samplers typically are placed in a shallow hole in the soil and left
16 for a prescribed length of time, after which they are collected and sent to the manufacturer for
17 analysis.

18 Whatever the relative concentration of source and associated soil gas, best results are realized
19 when the ratio of soil-vapor measurements to actual subsurface concentrations remains as close
20 to constant as possible. It is the reliability and consistency of this ratio, not the particular units of
21 mass (e.g., nanograms), that determine usefulness. Therefore, follow-on intrusive sampling is
22 required at points that show relatively high soil-vapor measurements, to obtain corresponding
23 concentrations of buried contaminants. These values form the basis for approximating the
24 required ratio. Once the ratio is established, it can be used in conjunction with the soil-vapor
25 measurements (regardless of the units adopted) to estimate subsurface contaminant
26 concentrations across the area surveyed. Specific conditions at individual sample points,
27 including barometric pressure, soil porosity and permeability, and depth to contamination, can
28 have significant impact on soil-vapor measurements at those locations.

29 The data can provide information that can be used to focus intrusive sampling and provide a list
30 of expected volatile organic compounds.

31 4.3.3 Evaluation of Vadose-Zone Soils

32 Intrusive investigations for the presence of contaminants in focused areas of the soils
33 surrounding the landfills will be conducted using both indirect and direct evaluation techniques.

26 EMFLUX is a registered trademark of Beacon Environmental Services, Inc., Bel Air, Maryland.

- GORE-SORBER is a trademark of W. L. Gore and Associates, San Francisco, California.
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1 Subsurface investigations will include geophysical logging. Specific characterization locations
2 and activities that will be used in Phase I-B are identified in the SAP (Appendix A).

3 4.3.3.1 Direct-Push Investigative Techniques

4 Subsurface investigations using direct-push installations will be employed as part of the
5 assessment for soil surrounding selected landfills. This technology can be used to install casing
6 and collect samples with minimal to no excess waste soil generated. Installations will be used to
7 obtain information relating to a number of in situ soil characteristics including gamma
8 radiological levels, alpha-emitting radionuclides through neutron measurement, organic-vapor
9 concentrations, and soil moisture. This technology will work well in the unconsolidated

10 sediments and fill material adjacent to buried waste. However, direct-push techniques vary
11 considerably and range from static load rigs with hydraulic-push capabilities (e.g., cone
12 penetrometers) to dynamic load rigs with hydraulic hammers (e.g., GeoProbe, EuroDrill28 ).
13 Hanford Site experience favors the hydraulic hammer rigs over cone penetrometers because of
14 their ability to "hammer through" consolidated material. The hydraulic hammer rigs also have
15 the capability to rotate the drill string to facilitate rod insertion and extraction. Cone
16 penetrometers, in contrast, tend to bend rods when encountering consolidated materials
17 (i.e., compacted soil layers, rocks, caliche).

18 4.3.3.2 Geophysical Logging

19 Radioactivity levels will be measured in soils using geophysical-logging instrumentation. With
20 the exception of Bin 3 -- Dry Waste Alpha Landfills, radioactive contamination generally is
21 expected to be represented primarily by gamma emitters (e.g., Cs-137). Driven small-diameter
22 casing will be installed and used for down-hole logging with gamma-logging tools. The depth of
23 a driven casing will be limited by the subsurface conditions (i.e., cobbles or gravel), amount of
24 driving force applied, and friction along the length of the casing. Gross-gamma and
25 passive-neutron logging probes will be used to determine areas of potentially high Am-241
26 (surrogate for plutonium) and Pu-239/240 concentrations. The small-diameter gross-gamma and
27 passive-neutron-probe system uses bismuth-germanium-detector instrumentation for gross
28 counting of the gamma-emitting radionuclides in the soil as a function of depth. The
29 passive-neutron logging instrument with a He-3 detector can be configured to detect the neutron
30 flux present in the below-ground soil environment. Active neutron logging will be used to
31 determine soil-moisture content. Soil moisture will be reported as a percent volume fraction.
32 Organic vapors present in the soil also can be detected using vapor instrumentation.

33 Spectral-gamma logging also will be performed in accessible boreholes and groundwater wells
34 near the landfills. Site-well status records indicate that wells may be accessible and are
35 appropriately configured for geophysical logging. A list of wells available for logging is
36 presented in the SAP (Appendix A). Sodium-iodide spectral-gamma logging also may be
37 performed in the direct-push boreholes.

38 Borehole-logging equipment currently in use for vadose-zone characterization at the Hanford
39 Site includes spectral-gamma logging, neutron-moisture logging, and passive-neutron logging.

" Eurodrill is owned by Colcrete Eurodrill, Derbyshire, United Kingdom.
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I The spectral-gamma logging systems typically use either a cryogenically cooled, high-purity
2 germanium (HPGe) crystal, or sodium-iodide or bismuth-germanate crystals to detect, identify,
3 and quantify gamma-emitting radionuclides in the subsurface. While the HPGe detector is
4 capable of higher "energy-peak" resolution, a minimum borehole inner diameter of 26 cm (4 in.)
5 is required to deploy the HPGe detector because of the on-board cryogenic cooling system.
6 Direct-push techniques typically do not accommodate 26 cm (4-in.-) diameter casings without
7 much greater cost and much larger equipment, when compared to 13 cm (2-in.) and smaller
8 casing typical of most direct-push techniques. An 18 cm (7-in.) casing was driven to the caliche
9 layer (42.6 to 45.7 m or 140 to 150 ft bgs) in the 200 West Area in support of tank farms

10 characterization in the SX, T, TX, and TY Tank Farms. The sodium-iodide and
11 bismuth-germanate detectors are conducive to slim-hole applications. Of the two, the
12 bismuth-germanate detector has a higher density and therefore higher efficiency. The
13 bismuth-germanate also is more susceptible to being "swamped out" in high-radiation fields.

14 The neutron-moisture logging system uses a 50-mCi americium/beryllium source and H-3
15 detector. Neutrons emitted from the source are scattered back to the detector after impinging on
16 the surrounding materials. The dominant scattering mechanism in soil involves interaction with
17 hydrogen atoms. The count rate at the detector is a function of the amount of hydrogen in the
18 formation and can be correlated to soil-moisture content. Neutron-moisture logs are useful for
19 stratigraphic correlations because of the tendency for fine-grained sediments to hold moisture
20 and mobile contaminants.

21 Passive-neutron logging measures ambient neutron flux in the borehole and is a qualitative
,.2 indicator of the presence of alpha-emitting radionuclides. Alpha particles emitted from the decay

23 of transuranic elements (e.g., Pu-239, Am-241) interact with light elements in the soil (primarily
24 oxygen), generating secondary neutrons by (alpha, n) reactions.

25 4.3.4 Inspection and Survey of Unused Caisson
26 Interiors

27 Intrusive inspection of the interiors of caissons that are believed to be unused/empty will be
28 conducted at two of the 200-SW-2 OU landfills. Evaluations will include both visual inspections
29 and radiological-survey activities. Inspections will be used to determine if waste is present in the
30 caissons. Visual inspections will be conducted directly or remotely, depending on access
31 availability and a hazard assessment. Caisson interior evaluations may include remote-camera
32 surveys, and radiological monitoring. Those evaluations or surveys that are applicable for
33 Phase I-B are identified below. Specific characterization locations and activities that will be
34 used in Phase I-B are identified in the SAP (Appendix A).

35 4.3.4.1 Visual Inspections and Camera Surveys

36 Examination of the interior of suspect unused/empty caissons will be performed using a remote
37 camera for selected caissons, where access is available and exposure hazards are manageable.
38 This investigative technique will provide real-time information on the current conditions within
19 these caissons. Conditions such as the extent of corrosion, debris, and waste present (if any) will

'..-0 be noted. Remote-camera surveys also will be used to document caissons that are fully intact,
41 dry, and show no signs of past failure.
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1 4.3.4.2 Hand-Held and Deployed Instrument Radiological Surveys

2 Intrusive radiological surveys of unused/empty caisson interiors will be used to provide
3 information concerning the presence or absence of radiological contamination. A number of
4 deployment systems are available; some include a configuration with camera-survey equipment.
5 Alpha, beta, and gamma radiation detectors can be used with some systems. Equipment and
6 survey specifications are presented in the SAP.

7 4.4 ITEMS OF INTEREST

8 During one of the Phase I-A DQO workshops, Ecology noted a desire to verify, through
9 historical records research and nonintrusive investigations, the ability to identify and locate items

10 on the items of interest list that was provided to RL during the 200-SW-2 OU collaborative
11 discussions. An agreement was reached that, in part, requested RL to summarize the items of
12 interest based on waste form and to focus on logic to support decisions on the items of interest.
13 This list was included in the Phase I-A DQO summary report and was evaluated through a
14 data-gap analysis to determine those items that could be located using nonintrusive survey
15 techniques.

16 The items of interest list was carried forward into the Phase I-B DQO process and again
17 evaluated to determine those items that could be located using the nonintrusive and intrusive
18 characterization techniques proposed for use during the Phase I-B investigation. The results of
19 this evaluation and the resulting data-gap analysis are provided in Table 4-1. This table lists the
20 items of interest, those nonintrusive and intrusive surveying/sampling techniques that have the
21 potential to locate these items, the potential limitations of these surveying/sampling techniques,
22 and the expected threat of release presented by each waste form.

23 Phase I-B investigations continue nonintrusive reconnaissance-level radiological, geophysical,
24 and soil-gas surveys in landfill areas not previously addressed in the Phase I-A DQO summary
25 report, as discussed in Section 4.2. The items of interest covered by nonintrusive survey portions
26 of this work plan and associated SAP include suspect caisson locations, D-2 column from
27 PUREX K-cell, shallow-buried waste, cell cover blocks, potential organic waste, and large tanks.

28 As discussed in Section 4.2, limited intrusive investigations will be conducted during Phase I-B
29 using direct pushes near the centers of all landfills, to better understand the lateral continuity of
30 geologic layers, based on lithologic logs from surrounding groundwater-monitoring wells.
31 Fine-grained sediment layers are of particular interest, because they tend to impede the
32 downward movement of moisture and mobile contaminants through the vadose zone. Additional
33 direct-push investigations will be performed in portions of landfills potentially impacted by
34 atypical excess moisture. These direct pushes address the items of interest related to landfills
35 that previously flooded and contained pond disposal areas.

36 Items of interest addressed by the Phase I-B work plan and SAP are highlighted in Table 4-1.
37 Remaining items of interest may require intrusive investigations within landfill trenches and will
38 be addressed in later site investigation phases. S
39
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Table 4-1. Data-Gap Analysis for Ecology's Items of Interest. (6 Pages)
henis of Characterization TechniqunesItems df Haeatn or Potential Threat to IHuman Ilealth,

e t that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or EnvironmentInterest Locating Items of Interest\VreSaeyad/rEvrnen

Ilighl-dose- Plastic gamma scittillators: I igh-dose-rate lab-packed liquid waste may he detected usinIg nonintrusive Low - Polential threat to human health.
rate lab- high-purity gernaniutim radiological survey teclniques: however, the aMIoiutit of shielding provided worker safery. or the environment only if
packed liquid detectors: direct-push by the container and soil overburden may make locating this wvaste type waste is u neari hed.
waste eclmtologies (DPI) utilizin difleiult. DPT gamma logging t1tay indicate tile presence of this waste.

gamma logging asstuming tle location cdii 1e identitled vith soie accuracy.
Care must be exercised to avoid penetrting high (lose rate lab packed lquid
waste Nvith DPT techniques

Remote- Plastic gamma sciintillators: Remote-handled low-level waste may be detected using nonintrusive lmow - Potential threat to humlail health.
handled low- lighm-purimy germaitiim radiological survey techniques: htowvever, tle atttottUt of shielding provided worker safety, or the elvironmIent o1Nly if
level waste detectors: PT utilizing gamma by the container and soil overtbuden lay make locating remote-handled waste is unearthed.

logging low-level waste difficult. DPT gamma logging may indicate the presence of
this waste. assUlnling [he location catn be identilied with sotle accuracy.

(aissons used Plastic gammia scintillators; Caissons may be deteeted using nonintrusive radiological survey techniques; Low - Potential threat to human health
to receive high-purity germanium however, the amount of shielding provided by tile container and soil wvorker safety, or the environment only if
remote- detectors: DPI utilizing gamma overburden mav make locating caisson waste difficult. wvaste is uneartlled. Records indicate that
handled hii- logging I ocalons of caissons in (lie landfill, may be dctermined using GPR, EMIL ( the wvaste does not contain liquids in
dose-rate and Giround-penetatiiig radar IIF survey techitiques. interfereies caused by tinles. or ICarhy buildings quantities that COUld aCCt grOUndwater.
transularaic ((PR): elecitomagnetic and utilitiCs. i1ay liit tile efectiveness of these techniques. Post-1970 TRU waste within caissons will(I RLI "Zmste induction (FM): total maglneic DPI gamma und ileUtron logging imIv inldiCete tile preCsilce Of high-dose be retrieved via tile Tri-Party Agicemei

field ({MIF) rate wvaste and TRU wvaste widhin caissons, assumilg the locations can he Milestone M-09 I program.

DI'T utilizing gammllla n111d identified wNith some accuracy.
iieutrtln logging

Suspect GIR, Fll. TMF Locations of caissons ill the landlills may be determined using recoids Low Records indicate that these caissons
caisson \ hisuld rad iologicrl trn Cys iesearch or (GPR. Ml and/or TMF survey techniqiUes. ilterferences caused did lot receive waste. (Iharactrizatnin
locations Plastic Limmila scintillators; by fnes, o -ne by buildings and Utilities nay litlit these techniques' will focus Oil locating and verifying tlat

lo-riiomsmefectiveniess. tile caissons are empty.

deleclors) to deterilline if waste
is presentl

0
0
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(6 Pages)

Items of Characterization Techniques
that Haee a Potential for Potential Limitations of Characterization Technques Porer S at an E etIneet Lctn tems of Intrs usWorker Safety, and/or Environmenti~ctn temns of tnt eresi

Burial boxes Plastic ganumia scittillatots; Burial boxes contaiinig remote-handled low-level waste may be detected LoN - Potential threat to human health,
containing high-purity geriaiuma usitig notniNrsive radlogic survey techniques: however, the atujuittt of worker safety, or the environment only if
relote- detectors: DPT utilizing gaima shielding provided by the container and soil overburden imay make locating reiote handled waste is unearthed.
handled and logging burial boxes containing remIote-laidled low-level waste difficult. Contact- Contact-handled low-level waste is
contact- handled low-level waste. uhich is expected to have a Iower dose rate than cx pected to have a significantly lower dose
handled low- remote-handled low-level waste. may be difficult to locate through the soil rate and therefore would not pose a threat
le'el vaste vith either nonintrusive or intrusive techniqttes. to human health. worker safety. or the

DPT gatima logging may indicate the presence of remote handled waste, en v iron ment.

assuinutue the location can be identihied with some accuracy.

Areas of Plastic gammila scitillators Landfills containing buried tumuibleweeds may be detected using tnotuituIsive Low -Tumbleweeds were likely not
highly high-purity germanium radiological survey techniques; however, the aiount of shielding provided containerized and contamination is
contaminated detectors: DPF utilizing gamnia by the soil overburden may make locatinig tumbleweeds difficult. expected to be co-mingled with the
tumbleweeds logging DPT gauma logging miay indicate (he presence of highly contamuitated suirrouInding soil. However, without a

tutbleweeds. assuming the location can be identified with some accuracy. melhanism to dr1Ve the Contamination, this
% waste form is not expected to be a threat to
hluttman health, worker, or ground\water.

Fuel elcent Plastic gannia scintillatois; Fuel element clips and spacers may be detected using nonintrusive [ow tFuel element clips and spacers are
clips and lighl-ptiNty getnimattittit radiological suIrvey techniques. however, the anmotint of shielding provided expected to consist of activated ietal,
spacets detectors: DIPT utilizing gamina by the container and soil overburden may timake locating fuel element Clips rather thani spent fuel. Thetefore this waste

logging and spacers di ficutilt. fortml is not expected to be a thrteat to

DPT gamma logginug may indicate the presence of luel element clips aid hutmani health, worker, or groundwater.

spacers, assuming the location can be idetitified with some accuracy

Irradiated fuel Plastic ganmma scintillators: Irradiated fuel elemients may be detected usitg tonintrusive radiologicl Low - Potential threal to human health.
elemietis high-purity geralniut survey techniques, however, the aount of shielding provided by the worker safety. or the enviroment oily if

detectors: DPI utiliuinig guammua contaiuer and soil overburden may make locating Irradiated fuel elements spent fuel is unearthed.
logging diffICult. Spent fuiel may be designated as retmote-

DPI Fgamma logging may indicate the presence of irradiated fuel elements, handled TRU and retrieved as part of the
assumting the location can be identified with sonic accuracy. M-091 Programi.

Few references to irradiated fuel in burial
records.

Teit large (PR. ENIL. TMF Location of concrete boxes in the landfills may be determined using PR. Low Records indicate that the waste soil
concrete burial Plastic gamila scintillaois: EMI, or TMF survey techniques. Interferences caused by fines, or nearby is low dose rate. Worker safety and human
boxes of soil lilt-purity geruanium buildings and tilitics nay linit the effectiveness of these techntuiqutes. health is not expected to be an issue.
frde the S eectors: DPT titiliziinu ganna DPT gatia logging may indicate the presence of this wvaste, assuming the
Tank Filin logging lOcatiotn call be identified with some accuiracy.

C'
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Table 4-1. Data-Gap Analysis for Ecology's Items of Interest. (6 Pages)

Items of Characterization Techniques Potential Limitations of Characterization TechniquesThat to Hun et
Inerst that Have a Potential for PoetaPiiain fCarceiainTcnqeorerta Sraty andor Eumnironment

Locating Items of Interest

Reactor fuel Plastic gamma scintillators; Reactor fuel waste may be detected using nonintrusive radiological survey Low - Reactor fuel waste is expected to
waste high-purity germanium techniques, however, the amount of shielding provided by the container and consist of activated metal, rather than spent

detectors; DPT utilizing gamma soil overburden may make locating this waste difficult. fuel. Therefore this waste form is not
logging DPT gamma logging may indicate the presence of this waste, assuming the expected to be a threat to human health,

location can be identified with some accuracy. worker, or groundwater.

Drums of test Plastic gamma scintillators; Fuel element clips and spacers may be detected using nonintrusive Low - Fuel element clips and spacers are
reactor and high-purity germanium radiological survey techniques, however, the amount of shielding provided expected to consist of activated metal,
isotope detectors; DPT utilizing gamma by the container and soil overburden may make locating fuel element clips rather than spent fuel. Therefore this waste
production logging and spacers difficult. form is not expected to be a threat to
fuel waste Location of metal drums in the landfills may be determined using GPR, human health, worker, or groundwater.

EMI, or TMF survey techniques. Interferences caused by fines, or nearby
buildings and utilities may limit the effectiveness of these techniques.

DPT gamma logging may indicate the presence of fuel element clips and
spacers, assuming the location can be identified with some accuracy.

Areas of the Electrical-resistance Location in landfills not likely to be confirmed using nonintrusive Med - Excessive water in landfills can
landfills that technologies (ERT); Records sampling/surveying techniques, however records research can provide provide a mechanism for contaminant
were flooded review information to locate these areas. transport to groundwater.
with standing DPT moisture logging ERT or moisture logging may be used to indicate areas of past floodingwater events.

Pond disposal ERT; Records review Location in landfills not likely to be confirmed using nonintrusive Med - Excessive water in landfills can
area, DPT moisture logging sampling/surveying techniques, however records research can provide provide a mechanism for contaminant
216-T-4B information to locate these areas. transport to groundwater.
Pondb ERT or moisture logging may be used to indicate areas of ponding.

Suspect TRU N/A - out of scope N/A - out of scope. N/A - TRU waste is not in the scope of this
or contact- investigation. The M-091 Program is
handles low- tasked with retrieval of this waste form.
level
waste-TRU in
TSD unitsa

Pre-1970s Records review; Xenon Location in landfills not likely to be confirmed using nonintrusive Med - Lacks transport mechanism.
transuranically daughter product detection; sampling/surveying techniques. Therefore this waste form is not expected
contaminated Copper foil activation; Am-241 Xenon daughter product detection, copper foil activation, passive neutron to be a threat to human health, worker, or
material detection; passive neutron detection, and/or Am-241 detection methods have the potential to locate and groundwater.

detection quantify transuranic elements in soil, however the location must be
determined with some accuracy for these methods to be effective.



Table 4-1. Data-Gap Analysis for Ecology's Items of Interest. (6 Pages)

items of Characterization TechniquesPoetaThattHu nHal,

Interes Cthat Have a Potential for Potential Limitations of Characterization Techniques Potentia Thyat to HuEnvir nent
Locating Items of Interest

D-2 Column GPR, EMI, TMF Location of the PUREX D-2 Column in the landfills may be determined Low - Potential for release only if the
from PUREX using GPR, EMI, or TMF survey techniques. Interferences caused by fines, column contained a liquid heel containing
K Cell' or nearby buildings and utilities may limit the effectiveness of these significant concentrations of COPCs.

techniques. Standard practices at Hanford Site facilities

DPT gamma logging may indicate the presence of the D-2 Column, included flushing of equipment to mitigate
assuming the location can be identified with some accuracy. contamination and for product recovery,

therefore column contents would not likely
be a threat to human health, worker safety,
or groundwater.

Shallow GPR, EMI, TMF; Records Locations of shallow-buried waste in the landfills may be determined using Med - Potential threat of release if waste is
buried wasteb review GPR, EMI, or TMF survey techniques. Interferences caused by fines, or unearthed by human or biological intruders

Plastic gamma scintillators; nearby buildings and utilities may limit the effectiveness of these techniques. or erosion.

high-purity germanium Shallow buried waste may be detected using nonintrusive radiological
detectors; DPT utilizing gamma survey techniques, however, the amount of shielding provided by the
logging container may make locating waste difficult.

Rotten Records review noting areas of Location in landfills not likely to be confirmed using nonintrusive Med - Threat of release based on loss of
wooden boxes subsidence; no-walk and no- sampling/surveying techniques. integrity of burial container. However,

drive zones established in without a mechanism to drive
landfills; visual inspection for contaminants, the threat to groundwater is
surface depressions expected to be minimal. Personnel safety

associated with subsidence.

Drywells, Plastic gamma scintillators; VPUs may be detected using nonintrusive radiological survey techniques; Low - Potential threat to human health,
vertical pipe high-purity germanium however, the amount of shielding provided by the container and soil worker safety, or the environment only if
units (VPU) detectors; DPT utilizing gamma overburden may make locating VPU waste difficult. waste is unearthed. Records indicate that

logging Locations of VPUs in the landfills may be determined using GPR, EML or the waste does not contain liquids in

GPR, EMI, TMF TMF survey techniques. Interferences caused by fines, or nearby buildings quantities that could affect groundwater.

DPT utilizing gamma logging and utilities, may limit the effectiveness of these techniques.
DPT gamma logging may indicate the presence of high-dose rate waste
within VPUs, assuming the locations can be identified with some accuracy.

High-activity Plastic gamma scintillators; PFP waste materials do not contain gamma emitters of sufficient energy to Low - Potential threat to human health,
Plutonium high-purity germanium be detected at the surface; DPT gamma and neutron logging may indicate the worker safety, or the environment only if
Finishing detectors; DPT utilizing gamma presence of this waste, assuming the location can be identified with some waste is unearthed.
Plant waste and neutron logging accuracy.
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Table 4-1. Data-Gap Analysis for Ecology's Items of Interest. (6 Pages)

Items of Characterization Techniques
Itemet htHs e a Poetao Potential T hreal to Human Health,hateriea Teniques Potential Limitations of Characterization Techniques Potetia et an HetInterest Woaigieso neet\orker Sarety, and/or EnvironmentLocating Iteams of Interest

Acid-soaked Records review Location in landfills is known based oit historical records, Iowe-er no other Med - histor ical recoids indicate that the
waste trenchies DPTI techniques %%ith sOil information is av-ailable regarding the waste form or cottcentratiots of acid-soaked waste was buried in shallow

sampling Lad in Sit Il I contalmsinatlts. Waste trtt and concentrations of contaminants are not likely trenches: therefore, the potential for release

ainalsis to be coobrmiied using itnnintrsive sai plittg/strveVintg techLiques. is greater because of the possibility of
biological intruisiolt or erosion of
,ve rburden; acidic environments ate
known to mobilize otherwise immobile
COPCs (e.g.. plutonium).

Cell cover GPR. ENiL TNIF locations of cell cover blocks inI the landfills may be determined using Low - cell cover blocks, unless grossly
blocks records researtch or (PR. [M1 attd or TMF survey techniques. Interferences contaminated, do not present a threat to

caused by fines, or nearbv buildings and utilities may lintit lie effectivoess huiman health, worker, Or groundwater.
of these techitiques.

Potential Passive soil-gas or Active soil- If the liquids are organic. detectiotn is possible using intrusive or Med - potential for release if integrity of
organie waste gas sample techniques (PTI tonintusive soil-gas sampling tecitiqies. llower. detection of organic containers is compromised. Depending on

vapors at tite stirlace of tle landftlls is dependent (ut tite liquids having the volumes of contaminated liquid
breached their containment. Organic liquids coitaitted within drumttts or utrgtianics present and tle packaging, tite
boxes with no loss of integrity likely will not be detected using intrusive or threat of release may be higher. Liquid
ttontitttrusive sampling techniques. orgai Io mav present a grountdater thicat

(are must be exercised to avoid penctrating intact containers with DPT. if they are present in large volumes.

Potential Irititim detectors Tritiium., or helium-3/hcliuT-4 ratio, analysis call be perforied ont soil-gs Lon - Potential Por release ii integrity of
liquid waste saillples: however, all identified ftllv developed Methods are intrutsive. Soil- containers is comproised. Based oil the
coitainilnt gas samples collected for other analyses could be used, but to small voluies of liquids noted in the

inill reports literature was founld to itdicate that the resUlts wvoild correlate to historical records. this waste likely is not a
tritium concentrations below grade. Intrusive soil-gas sampling methods threat to grotiuidwater.
have been used int this tanier: PNNL developed and used such iMethods
with Beclttel llanfrd Inc., to delineate the triitiim groundwater plume at tite
618- I I B rial Groiuld (see RL. 2001, He/im /sotte . risis /or Soil (GA
to De/ine/ Tritm P/mes, Technology Depl oymitceiteiefil Analys is Fact
Sheet, and PNNL-13675
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Table 4-1. Data-Gap Analysis for Ecology's Items of Interest. (6 Pages)
tesof Characterization Techniques

[tent that lave a Potential for Potential Limitations of Characterization Techniques Worer Sat ao Envoet
LointerIemestItees Worker Safety, and/or EnvironmentInterest Locating Items of Interest

Large tanks" GPR. [MI. IMF Locations of large tanks in lie landfills may be determined using recoids Low - Potential for release only if tbe tanks
research or GPR. [MI, aiild/or IMF surkey techniques. Interferncnis caused contained liquid heels containing
by tines. or nearby buildings and utilities may limit the effectiveness of ibese significant concentrations of COPCs.
techniques. Standard practices at Ihanford Site facilities

included LIishiniig of eqttipimient anld tanks
to mitigate contamination and for prodict
recovery. thecefore tank contents would n10t
likely be a threat to buman health, worker,
or groundwater: large tanks provide a
fiuture potential for subsidence as the tanks
(eteriorate.

Pre-August Records review: Passive soil- Location in landfills is not likely to be contiried using nonintrusive Low - Potential for release if integrity of
1987 gas or Active soil-gas sample sampling/surveying techniques. DPTl (soil vapor) may be used to d]etect the container is compromised.
laboratory teclhniques DPT (soil vapor presence of laboratory waste, if ihe location of the waste can be determined
wvaste samiples) with some accuracy.

Mixed ILV Records review: Passike soil- Location in landfills is not likely to be confirmed tisinug noninitiusive Low - Potential for release if integrity of
disposal pre- gas or Active soiI-gas sample sampli ngsurveying tehiniqies. DPT (soil vapor) may be used to detect the container is compromised.
1987 techniques; DPT (soil vapor presence of mixed Nasbe, if ie locationi of the waste can be determined with

samples) soie accuracy.

Z Plant Records review: Passive soil- Location in landfills is not likely to be conifirmed using n1onintrttsive Low - Waste burned in the pit was not
Burning Pit gas or Active soil-gas sample sampling'surveying techniques. DPI (soil vapor) may be used to deteet the entainerized: therefore, only chemical
Waste techit iques: DPT (soil vapor presence of waste residoCes, if the location of the wyasie cani be determined residue is expected.

samples) with some accuracy.

,tRU waste ill be dlispostionecd Ihrough tle IT] Retrieval Projce aid is rol in (he scopi tor the 200-SW-2 Operable tUdit.
"I lillighted rins ot intcresi wxill be addressed dutlitg 'hase [-I investigations using notatninisive soil-vapor or geophysical surveys and limited intrtsive dirct pushes. Retnaining items of

interest m tv requtire intIIusive methods vithtin laidtill 1renches atid will he addressed iII subseiIteil remedial iiIvestigtiort phn ses.

UN N L - I 1675, I asto ...en, off f1e/io,-3 l1fi ....- 4 Ra'Iis in Soil Gs a/ the 6/- I Bria Gt/. .

R[-, 2001. 1/e im, Io.s .op, I..si.s / , Soil hs y t [Vihnewae Tritinin PlIt... lTcclhnology) Dcployicni ietetil Analysis Fact Sheet.

(COR - cotmantii of potetntial concern. GPR -- groutind-peietnating radar.
DPI = direct-posit tcchinology. LLW = low-level wtaste
kFMi - elecIroiagntcic induictioi. N/A - tot applicable.
FRI - elecerical-resistancc techiology

PNNI
I'lRE \
TNIt

Pacific Northwest National Laboratory.
Pluttoniumi-Urain I'iracion Plant.
total miagietic hield.

TRUI
TSD
VPU

traisuranic wase.

reatmnciii, storage, and or disposal.
vertical pipe unit.
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I Table 4-2 provides a compilation of potentially appropriate analytical measurement methods that
2 may be used during the landfill investigation. Analytical methods highlighted in Table 4-2 are
3 planned for use during Phase I-B investigations. The remaining analytical methods or other
4 methods will be used in subsequent phases, as appropriate. Details regarding targeted items of
5 interest for the Phase I-B investigation are provided in the SAP (Appendix A). Additional
6 potential characterization technologies are detailed in PNNL-16105, Technology Surve' to
7 Support Revision to the RJ/FS Work Plan f/r the 200-S W-2 lOU at the US. Department o/
8 Eneriis Han/rd Site.

9 The data-gap analysis for the items of interest will be carried forward again into future-phase
10 DQO processes and evaluated against those characterization techniques proposed for the
II appropriate phase investigation.

12 4.5 OTHER SOURCES OF
13 CHARACTERIZATION DATA

14 Other projects being performed on the Hanford Site Central Plateau have the potential to provide
15 useful data that may be applied to the overall characterization of the 200-SW-2 OU landfills.
16 Some of these projects directly overlap the characterization work being performed to support
17 landfill characterization. These projects include the TRU waste-retrieval work being performed
18 in support of Tri-Party Agreement Milestone M-091, characterization work associated with the
19 Central Plateau Ecological Risk Assessment, characterization and remediation activities
20 associated with the 618-10 and 618-11 Burial Grounds, and characterization work to support the
21 200-PW-l OU. All data collected from these related projects will be integrated and presented in
22 the RI report for consideration during the FS. Additionally, information and lessons learned
23 from other DOE sites addressing the remediation of radioactive solid-waste landfills (e.g.. Idaho
24 National Laboratory) will be closely ionitored and applied, where appropriate.

25

Table 4-2. Potentially Appropriate Analytical Measurement Methods. (4 Pages)
Potentially

Variable Appropriate Possible Limitations or ReservationsMeasurement
Method '

Mobile surface- Because of shieldin. buried sources may be difficult to detect
contamination

Radiological moitor.
screening

- static I P(e
detectors.

Tritium, or helium 3/helium 4 ratio. analysis can be performed on soil-gas samples:
however, all identified fully developed methods are intru sive. Soil-gas samples collected lor
other analyses could be used. but no reports/iierature was found that indicates that the

Tritiated results would correlate to tritium concentrations below grade. ntrusiv e soil-gas sampling
Tititd Triti urn monitot methods have been used in this manner. and PNNL developed and used such methods with

Bechtel Fl anford Inc.. to delineate the tritium groundwater plume at Burial Ground 618-11
(see RL. 2001. and PNNL-13675) Further research may uncover a method to correlate
nonintrusive soi I-as measurements to trii um concemrations. howe-er at this time iI appears
that this method should be considered as an intrusive method.
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Table 4-2. Potentially Appropriate Analytical Measurement Methods. (4 Pages)
Potentially

Variable Appropriate
Measurement Possible Limitations or Reservations

Method'

Metallic GPR is a radar-reflection surface geophysical survey technique that detects contrasts in
objects, Ground dielectric constants in the below grade environments from the surface. Requires subjective
Disturbed penetrating radar interpretation of the reflected signals. Lack of reflective below grade surfaces or the
soil, (GPR) T presence of interfering matrices can complicate or invalidate the findings. The presence of
trench/landfill nearby buildings and utilities can interfere with reflected signals. Fines (e.g., clay, heavy fly
boundaries" ash) can act as a reflector to the radar signal.

Metallic EMI is a surface geophysical survey technique that measures electrical conductivity in
objects, below grade soils, based on detected chances in electrical fields. The results of EMI
Disturbed Electromagnetic generally are used to support the interpretation of GPR surveys and identif buried metal
soil, induction (EMI) C objects. Typical methods include EM-34. M-6 I . Nearby buildings and utilities can cause
trench/landfill interferences.
boundaries"

Metallic TMF is a system used to perform examinations of potentially contaminated soil or buried
objects, objects. TMF uses electromagnetic analysis to differentiate and classify the unique
Disturbed Total magnetic electromagnetic sienature of contaminants. The technique has a lmited use history and is
soil, field (TMF) unproven for many contaminants.
trench/landfill
boundaries"

Passive soil gas measurement is a method whereby a hydrophobic collector (e.g..
EMFLUX ' or GORE-SORBERTM) d ' is placed on the ground surface or buried in a shallow
hole with direct exposure to the soils for a period of 72 hours or more. The collector then is

VOCs Passie soil tas retrieved and analyzed in the laboratory, using standard analytical methods, to determine the
presence of chemical contamination. Can test for a wide variety of chemicals in a single test
and can be integrated for a large area and time to determine chemical presence. Results can
be influenced by barometric pressure changes and weather events.

Tube capability must be compared to the site-specific need to determine if field detection
VOCs Colorimetric tube limits would be sufficient for the VOC of interest. Need to know specific VOCs of interest.

Requires collection of a sample medium for use.

Flame ionization Detection limit (I to 5 m/kg. methane-equivalent). Instrument capability must be

VOCs detector compared to the site-specific need to determine if field detection limits would be sufficient
(e.g.. Foxhoro for the VOC of interest. Need to know specific VOCs of interest. L imited to hydrogen-
OVA 128) ' containing compounds. Requires collection of a sample medium for use.

Ph otoaco0uLst i
infrarednae Instrument capability must be compared to the site-specific need to determine if field

VOs infrre B& r - detection limits would be sufficient for the VOC of interest. Need to knov specific VOCs of
e.terest. Requires collection of a sample gas volume.

Photoionization Deeto.imt .o5 ee sb
detector Detection limit ( c to 5 mc/k. isobuty ene-equivalent . Instrument capability must be

Ieg. thermo compared to the site-specific need to determine if field detection limits would be sufficient
VOCs analytical for the VOC of interest. Need to know specific VOCs of interest. Limited to photoionizing

ranic-vapor compounds at 10.6 eV. Requires collection of a sample gas volume, but may be
monitor) accomplished at the soil surface.

Portable gas Detection limit (sub-mL/m levels. depending on VOC of interest). Instrument capability
chromatograph must be compared to the site-specific need to determine if field detection limits wvould be
with sufficient for the VOC of interest. Need to knowv specific VOCs of interest. Limited TO

VOCs photoioni/ation photoionizing compounds at I 1.7 eV'. ReqU ires collection of a sample gas volume.
detector
leg.. Photovac
lOS Plus)"

T ransportable Instrument use requires extensive training. Capital cost and setup is high: operational cost is

spectromete moderate. Requires collection of a sample gas volume.

4-22



DOE/RL-2004-60 DRAFT B

Table 4-2. Potentially Appropriate Analytical Measurement Methods. (4 Pages)
Potentially

Variable Appropriate
Measurement Possible Limitations or Reservations

Method '

MIRAiN Instrument uses infrared absorption spectra to determine compound concentration. Single
VOCs Ambient Air compound selection can create false positives if another compound is present that has an

Analzenr absorption spectra of the target compound.

Cone A closed-end rod is pushed into the soil to the desired depth. A small-diameter sodium-
Gamia penetrometer: iodide detector (or other suitable detector) is used to log the gloss gamma response with
emissions sodium-iodide depth. The cone penetrometer is not effective in cobbly or rocky soils. or compacted fine-

detector logeing Lrained sediments.

.A small-diameter casing is pushed into the soil to the desired depth. A small-diameter
Gamma c p soitm-iodide detector (or other suitable detector) is used to log the gamma response with

milsin" sodlum-lodIdeIeissions detector loi e depth. Direct-push methods (e.g.. GeoProbert hydraulic hammer) may be ineffective in
cobbly or rocky soils given their hydraulic hammering and rotational capabilities.

Gamma-ray logging provides the concentration profiles of ganmma-emitting radionuclides
such as Am-241. Pu-'39, and many fission products in a borehole environment. It is
considered by some to be more accurate than sampling and laboratory assay because the

Borehole spectral assay is performed in situ with less disturbance of the sample. there is higher vertical spatial
Fission gamma logging resolution. and the sample size is much larmer. This method may also be more economical
products with I]PGe than traditional sampling and analysis. This method does not assess radionuclides or

detector daughter products that do not emit gamma rays. The ganma energies from these isotopes
are at the low end of the spectrum, which results in high numerical minimum detectable
activities and possible matrix effects from other isotopes. T-his technique requires the use of
a single casing (installed by drilling or driving) in contact with the soil formation.

.O Borehole pasive Passive neutron logging provides indication of the presence of alpha-emiting isotopes.
uImUm neutron loepsie Recause o tihe NCry low incidence of spontaneous plutonium fission and alpha-N reactions.

the passive neutron profile is orders of magnitude lower than the garnmma emissions.

Borehole This technique uses source materials or Lenerators to release neutrons into the soil

Transuranics passive'active formation. Passive detectors measure the response to the neutron flux as a means of
neutron-loggi ing detecting specific transuranic constituents. Logistical problems can arise with the handl inc
methods of intense sources or generators.

N-N moisture logs can be used to determine current moisture content profiles of the
Areas of subsurface through new or existing boreholes. The moisture profiles are often directly
known Borehole correlated 10 contaminant concentrations, sediment grain size. composition. or subsurface
looding or neutron-neutron structural features. For this project, the moisture profile may be usefil for helping determine

past use as a moi stuire logging the location of contamination and/or the location of the ditch and establish ceolocie
pond" conditions to support contaminant fate and transport modeling. IT may also be correlated to

reflections idenified in ground-probing radar surveys.
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Table 4-2. Potentially Appropriate Analytical Measurement Methods. (4 Pages)
Potentially

.AppropriateVariable Measurement Possible Limitations or Reservations

Method '
Other methods may be identified and implemented in conjunction with technology development.
The ctuh-value laver for Cs- 137 in soil is about 25 cm (10 in.) So roughly for each 30 cm (I Pil that a source is buried underground. the

dose rate is reduced by an order of maanitude. Waste often was covered with a minimum of 1.2 m (4 fit) of soil To be detected, the source
streneth at the surface has to be 10 uRli. then at 1.2 m (4-ft depth it would have to have been I0 mrem/h.

Details ofo eophysical surveys performed in 2005 are contained in D&D-28379.
EM FLUX is a registered trademark of Beacon Environmental Services, Inc.. Be] Air. Maryland.
GORE-SOR BER is a trademark of W. IF. Gore and Associates. San Francisco, Califonia.
Foxboro and OVA 128 are trademarks of The Foxboro Company. Foxboro, Massachusetts.
B&K is a trademark of Briel and Kjar. S&V. Naerum. Denmark.
Photovac I0S Plus is a trademark of Photovac. Inc, Waltham, Massachusetts.
NillR A N and the SapphlRe Ambient Air Analyzer are regtstered trademarks of Thermo Electron Corporation. Franklin, Massachusetts
E M34 and EM61 are trademarks of Geonics Limited. NI ississauca, Otario. Canada.
Highlighted analytical methods are planned For use during Phase I-B investigations. Subsequent phase investigations may use the remaining

or other analytical methods, as appropriate. Final methods will be determinted through the appropriate data-quality objeCtives process for
each phase.

NOTE: There is no footnote for the letters i) and (Ih

D&D-2x37g. Guophial hon otestigalions Summmy Repart. 200 Aea Buria Groumds: 218-C-9. 21X--2A. I-& '1 -&4. 218-&N.
218-1>1 A.218-Wt-2And 1--l U.

PN N L-1 3675. A /es.een of HeIum-3 'llel iu-4 Roais in Soil G as at ie 611N- RI Buial Gound.
RL. 2001. H elium Isotope Ana/isis /r Soil G s / a Delineaie Tritium P/lo.e.., Technology Deployment Beneft AnaIys is Fact Sieet.

GeoProbe is a reeistered trademark of GeoProbe Systems, Salinas, Kansas.

IFM = electronaanetie induction.
GPR -,round-penetrating radar.
HPie = hial-purivw erniani um.

PNNL = Pacific Northwest National Laboratory
TMF = total magnetic field.
VOC = volatile organic compound.

Although information contained in Sections 4.5.1, 4.5.2, 4.5.3, and Appendix D are not part of
planned scope under this RI/FS work plan and are being conducted by others, the data have
direct applicability and utility to the 200-SW-2 OU RI. Sampling and analysis of near-surface
soils following retrieval of waste by the M-091 Program provides valuable insights into the
possible migration of contaminants from leaking drums into the vadose zone beneath landfill
trenches (a condition possible in the 200-SW-2 OU landfills). Vadose-zone sampling and
analysis for carbon tetrachloride under the 200-PW-I OU RI provides valuable insights into the
regional source of carbon tetrachloride (i.e.. discharge of carbon tetrachloride to Plutonium
Finishing Plant cribs rather than materials disposed into 200-SW-2 OU landfill trenches).
Finally, organic-vapor samplers placed on unused portions of the 218-W-4C Landfill in support
of ecological risk-assessment sampling provides valuable data necessary to support
administrative reclassification of this area in the WIDS database based on its lack of use.

Data from other programs will be leveraged whenever appropriate in support of the
200-SW-2 OU landfills RI report and the FS. Coordination and integration of similar activities
and sharing of data. where possible, provide cost-effective and timely support to the overall
RI/FS process.
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1 Information associated with the characterization and retrieval of waste from the 618-10 and
2 618-11 Burial Grounds may provide useful data that may be applied to the characterization of the
3 200-SW-2 OU landfills. Some of the key reference documents include the following:

4 * WMP-20394, Design Basis/Design Criteria Report 618-10 And 618-11 Burial Ground
5 Remedial Action Project

6 * WMP-17684, 618-10 and 618-11 Burial Ground Remedial Design Technical Workshop
7 Summary Report

8 * PNNL-13656, Enhanced Site Characterization of the 618-4 Burial Ground

9 * EPA/ROD/R0-01/ 119, Declaration of the Interim Record ofDecisionfor the
10 300-FF-2 Operable Unit

11 DOE/RL 88-31, Remedial Investigation/Feasibility Study Work Plan for the 300-FF-1
12 Operable Unit, Hanford Site, Richland, Washington.

13 4.5.1 TRU Waste Retrieval

14 Sampling is being conducted in conjunction with the TRU waste-retrieval activities. This
15 sampling has been divided into three steps. The first step, which was completed before waste
16 retrieval, involved organic-vapor sampling at the vent risers in the TRU waste trenches within
17 the 218-W-3A, 218-W-4B, and 218-W-4C Landfills. In addition, passive organic-vapor soil
18 samplers were placed at the 218-E-12B Landfill, because the TRU waste trenches in this landfill
19 lack vent risers. Additional detail regarding TRU waste-retrieval activities can be found in
20 Section 3.3.

21 Step 2 of the sampling is being conducted after the TRU or suspect-TRU waste has been
22 removed from the trenches. This activity involves a radiological survey of the trench bottom, a
23 survey of the perimeter of the asphalt pad (if present), and 1.8 to 3.7 m (6 to 12-ft) direct pushes
24 every 6 m (20 ft) around the trench perimeter to collect vapor samples.

25 Step 3 will involve, as applicable, removal of soil samples for laboratory analysis. The locations
26 of soil samples will be determined by the results of the Step 2 surveys.

27 Results of sampling performed to date are included in Appendix D of this RI/FS work plan.

28 The 200-SW-2 OU Project will continue to maintain close coordination with the TRU Waste
29 Retrieval Project to identify "opportunistic sampling" events to support 200-SW-2 OU Project
30 data needs in support of the RI/FS process.

31 4.5.2 200-PW-1 Operable Unit

32 The RI for the 200-PW-l OU included soil-vapor sampling and analysis used to explore the
33 dispersed carbon tetrachloride plume in the vadose zone in the 200 West Area. Sampling being
34 conducted in support of characterization at the 200-PW-1 OU includes passive and active
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1 organic-vapor sampling. Active vapor sampling has been performed at the vent risers in the
2 218-W-3A and 218-W-4C Landfills. Passive soil-vapor sampling has been performed in the
3 218-W-3A landfill. Active soil-vapor sampling was performed using direct-push technology
4 around the perimeter of the 218-W-4C Landfill. Data collected from the 200-PW-1 OU will be
5 evaluated for applicability in the FS.

6 Results of sampling performed to date are included in Appendix D of this RI/FS work plan.

7 4.5.3 Ecological Risk Assessment Sampling

8 Passive organic-vapor samplers were placed on the Central Plateau, including at the unused
9 annex of the 218-W-4C Landfill, as part of investigation activities to support development of the

10 Central Plateau Ecological Risk Assessment.

11 Results of sampling performed to date indicate no detectable levels of organics in the unused
12 annex of the 218-W-4C Landfill.

13

4-26



DOE/RL-2004-60 DRAFT B

1 5.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY PROCESS

2 This chapter describes the RI/FS (investigation/evaluation) process for the 200-SW-2 OU
3 landfills and the closure approach for the 200-SW-I OU (NRDWL and 600 CL) landfills.
4 A summary of the coordinated regulatory process for the 200-SW-2 OU landfills is provided in
5 Section 5.1. Section 5.2 outlines the 200-SW-1 OU closure approach for the NRDWL and the
6 600 CL.

7 The development of, and rationale for, the RI/FS process is consistent with the Implementation
8 Plan (DOE/RL-98-28). The purpose of the Implementation Plan is to define the framework for
9 implementing soil-characterization activities in the 200 Areas to ensure consistency in applying

10 regulatory and documentation requirements and in defining characterization requirements and
11 reaching remedial-action decisions. The CERCLA RI/FS process has been followed for this OU
12 and also meets the requirements of RCRA corrective action. In addition, these CERCLA RI/FS
13 activities will be coordinated with the RCRA TSD closure activities.

14 Section 5.3 outlines the tasks to be completed during the RI phase, including planning and
15 conducting field sampling activities and preparing the RI report. These tasks are designed to
16 effectively manage the work, satisfy the DQOs (identified in Chapter 4.0), document the results
17 of the RI, and manage the waste generated during field activities. The general purpose of the RI
18 is to characterize the nature, extent, concentration, and potential transport of contaminants and to
19 provide data to determine the need for and type of remediation. The detailed information that
20 will be collected to carry out these tasks is presented in the SAP (Appendix A).

21 Tasks to be completed following the RI phase include preparing an FS, proposed plan, and ROD
22 for the CERCLA remedial actions. In parallel, a proposed modification to the Hanford Facility
23 RCRA Permit (WA7890008967) will be conducted for the RCRA TSD-unit landfills. Following
24 issuance of the ROD, the remedial design/remedial action is implemented. Post-record-of-
25 decision treatability investigations may be conducted in support of the remedial design and
26 subsequent remedial action, if necessary. Figure 5-1 illustrates the process.

27 Project management occurs throughout the RI/FS process. Project management is used to direct
28 and document project activities (so that the objectives of the work plan are met) and to ensure
29 that the project is kept within budget and on schedule. The initial project management activity
30 will be to assign individuals to roles established in Section 7.2 of the Implementation Plan
31 (DOE/RL-98-28). Project management activities also include the following:

32 a Day-to-day supervision of and communication with project staff and support personnel
33 . Meetings
34 . Control of cost, schedule, and work
35 . Records management
36 . Progress and final reports
37 . Quality assurance
38 * Health and safety
39 * Community relations.

40
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Figure 5-1. Coordinated Regulatory Process for RCRA Past-Practice,
and RCRA Treatment, Storage, and/or Disposal Unit Closure.
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1 Appendix A of the Implementation Plan (DOE/RL-98-28) provides the overall quality assurance
2 framework that was used to prepare an OU-specific quality-assurance project plan for the
3 200-SW-2 RI (Appendix A, Section A2.0). Appendix C of the Implementation Plan reviews
4 data management activities that are applicable to the 200-SW-2 OU RI/FS and describes the
5 process for the collection/control of data, records, documents, correspondence, and other
6 information associated with OU activities.

7 5.1 COORDINATED REGULATORY PROCESS
8 FOR THE 200-SW-2 OPERABLE UNIT

9 The CERCLA regulations of 40 CFR 300 require an RI/FS process for proposing cleanup action
10 at sites listed on the National Priorities List (40 CFR 300, Appendix B). The Tri-Party
11 Agreement constitutes the required interagency agreement between the DOE and the EPA for
12 implementation of National Priorities List cleanup at the Hanford Site. The Tri-Party Agreement
13 also includes the agreed-upon approach between DOE and Ecology to implement RCRA
14 corrective-action requirements during National Priorities List cleanup. Under separate
15 provisions, the Tri-Party Agreement implements the approach that DOE will follow for
16 permitting and closure of Hanford Site TSD units.

17 Ecology has jurisdiction through RCW 70.105, "Hazardous Waste Management," over waste
18 with chemical constituents (in particular, dangerous waste and dangerous-waste constituents) and
19 the chemical component in mixed waste (i.e., mixtures of dangerous waste and radiological
20 contaminants) that exceed regulated concentrations under RCRA or WAC 173-303. RCRA and
21 RCW 70.105 do not provide jurisdiction over waste with radiological contaminants only.
22 CERCLA authority, however, encompasses not only hazardous/dangerous chemical wastes and
23 mixtures, but also radionuclides. By applying CERCLA authority concurrently with RCRA
24 closure and corrective-action requirements, cleanup will be addressing all regulatory and
25 environmental obligations at the 200-SW-2 OU as effectively and efficiently as possible.
26 Additional options for disposal of closure, corrective-action, and remedial-action wastes at the
27 Environmental Restoration Disposal Facility are possible by applying CERCLA authority jointly
28 with that of RCRA. The Environmental Restoration Disposal Facility ROD Amendment allows
29 for disposal of RCRA wastes in addition to CERCLA wastes. By allowing flexibility in
30 final-disposal options, the DOE intends to minimize disposal costs as much as possible while
31 remaining fully protective of human health and the environment.

32 The RI/FS process will be used to reach a decision that will meet requirements for both National
33 Priorities List cleanup and RCRA corrective action. TSD closure/postclosure for TSD-unit
34 landfills within the boundaries of the 200-SW-2 OU will be coordinated with the RI/FS process.
35 In addition, information from DOE and Ecology, 2005 (Collaborative Agreement) must be
36 considered in formulating the regulatory strategy for the 200-SW-2 OU. The coordinated
37 regulatory process for characterization and remediation of the 200-SW-2 OU will use this RI/FS
38 work plan in combination with the Implementation Plan (DOE/RL-98-28) to satisfy the
39 requirements for both an RI/FS work plan and a RCRA field investigation/corrective measures
40 study work plan. General facility background information, potential ARARs, preliminary RAOs,
41 and preliminary remedial technologies developed in the Implementation Plan are incorporated by
42 reference into this RI/FS work plan.
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I This RI/FS work plan and subsequent CERCLA documentation and processes that are developed
2 will refine the basic information provided in the Implementation Plan to meet the site-specific
3 needs for the 200-SW-2 OU. This RI/FS work plan also will provide RCRA TSD-unit landfill
4 closure-plan information addressing facility description, location and process information
5 (Sections 2.1 and 2.2), waste characteristics (Section 3.1), and groundwater monitoring
6 (Section 3.4). Following the completion of all phases of characterization, a RI report
7 summarizing the results of the RI will be prepared and issued including the characterization
8 information required for RCRA TSD-unit landfill closure decisions. The RI and FS will build on
9 the basic information provided in the Implementation Plan to identify and evaluate remedial

10 technologies and ARARs.

11 The following subsections summarize regulatory drivers used to implement the 200-SW-2 OU
12 coordinated regulatory process. Table 5-1 summarizes the key points made in Sections 5.1.1
13 through 5.1.7.

14 5.1.1 Regulatory and Tri-Party Agreement Drivers for
15 Closure of TSD-Unit Landfills

16 The 200-SW-2 OU contains RCRA-permitted TSD-unit landfills. Landfills that received
17 hazardous and/or mixed waste after the relevant effective date of regulation are subject to
18 regulation as TSD-unit landfills. General TSD closure standards of WAC 173-303-610, and
19 specific landfill closure requirements of WAC 173-303-665(6), "Landfills," "Closure and
20 Post-Closure Care," are applicable to these landfills. The TSD closure standards simultaneously
21 apply to these landfills independent of, and pursuant to, the Tri-Party Agreement. This is
22 because WAC 173-303 applies to Hanford Site TSD-unit activities as a matter of Washington
23 State law, while at the same time as a matter of agreement between RL and Ecology.

24 The Tri-Party Agreement requires land-disposal unit closure to follow applicable closure
25 standards. The TSD-unit landfills are land-disposal units and, as such, are subject to the
26 provisions of the Tri-Party Agreement Action Plan, Section 6.3.2 (Ecology et al., 1989b). The
27 Tri-Party Agreement does not require TSD units to be subject to the past-practice process. The
28 Tri-Party Agreement Action Plan, Section 3.2, addresses permitting and closure of TSD units at
29 the Hanford Site. TSD units identified for closure concurrent with past-practice activities
30 nevertheless still are subject to closure in accordance with WAC 173-303 and are not subject to
31 the past-practice process in lieu of or in addition to those requirements. Coordination of
32 TSD-unit closure with OU work essentially means to organize the work performed to meet
33 RCRA closure standards with the work performed to reach past-practice unit decisions to
34 minimize duplication of effort and prevent overlap. The closure standards for landfills do not
35 require or address removal of wastes or soils. Under WAC 173-303, landfills are TSD units
36 designed for the permanent disposal of dangerous wastes.

37
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Table 5-1. Summary of Key Regulatory and Tri-Party Agreement Requirements
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I After the RI is complete, remedial alternatives/closure strategies will be developed and evaluated
2 against WAC 173-303-610(2), "Closure Performance Standard," performance standards and
3 evaluation criteria. The integration process for the evaluation of remedial alternatives includes
4 the preparation of an FS/closure plan that will satisfy the requirements for a corrective-measures
5 study report. Both documents are required to include identification and development of
6 corrective measures/remedial alternatives and an evaluation of those alternatives. The
7 corrective-measures study generally also includes a recommended alternative, which typically is
8 the purpose of the proposed plan under CERCLA. The FS will include a section that provides
9 corrective action recommendations for past-practice units and a closure plan that will address the

10 RCRA TSD units in this OU. The FS also will include further evaluation and refinement of
II potential ARARs that were identified in the Implementation Plan (DOE/RL-98-28).

12 5.1.2 Characterization Data Requirements for
13 TSD-Unit Landfill Closure

14 The Tri-Party Agreement Action Plan, Section 3.2 states, "some TSD groups/units, primarily
15 land disposal units, are included within operable units..., and will be addressed concurrently
16 with past-practice activities as defined in Section 5.5." The Tri-Party Agreement Action Plan,
17 Section 5.5, defines the interface between TSD units and past-practice units. Section 5.5
18 includes discussion about SAPs that outline the manner in which RCRA closure/postclosure plan
19 requirements will be met in the work plan and subsequent documents. Per Section 5.5, proposed
20 closure/postclosure activities are intended to (I) meet RCRA closure standards and requirements,
21 (2) be consistent with closure requirements specified in the Han/brd Facility RCRA Permit, and
22 (3) be coordinated with the recommended remedial action(s) for the associated operable unit.
23 Sampling at TSD-unit landfills should be for the purpose of closure under WAC 173-303.

24 Coordinating closure or permitting with the past-practice investigation and remediation is
25 deemed necessary to preclude overlap and duplication of work. Section 5.5 indicates that
26 the disposition of TSD units must be in accordance with Chapter 6.0. Chapter 6.0 drives
27 TSD closure to follow the requirements of WAC 173-303, which does not require removal of
28 wastes for landfill closures. WAC 173-303-610(4)(a), "Closure; Time Allowed for Closure,"
29 indicates that at closure the owner or operator "must treat, remove from the unit or facility, or
30 dispose of on site, all dangerous wastes in accordance with the approved closure plan."
31 WAC 173-303-610(5), "Disposal or Decontamination of Equipment. Structures. and Soils,"
32 states that "all contaminated equipment. structures and soils must be properly disposed of or
33 decontaminated unless otherwise specified in WAC 173-303-640(8), WAC 173-303-650(6),
34 WAC 173-303-655(8), WAC 173-303-660(9),WAC 173-303-665(6), or under the authority of
35 WAC 173-303-680(2) and (4)." Thus, the closure standard for landfills does not include waste
36 removal or site decontamination.

37 The Tri-Party Agreement Action Plan, Section 6.5, states that "in some instances, RCRA TSD
38 units are included in OUs and are scheduled for investigation and closure." Sampling and
39 analysis for TSD-unit landfill closure should be for purposes of the cover. Dangerous waste
40 placed into a RCRA landfill is intended, by regulation, to remain disposed after closure.
41 Notwithstanding. sampling and analysis needs at landfills should be established using the DQO
42 process. Because TSD-unit landfills do not require removal of dangerous waste at closure, the
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*_4_w 1 need for and level of sampling during their closure should be based on the DQO process.
2 Some characterization may be necessary to support design and implementation of a landfill
3 cover, if appropriate for compliance with the closure standards. The closure performance
4 standard for landfills is design and construction of a final cover meeting the requirements of
5 WAC 173-303-665(6)(a)(i) through (v). There are no requirements in WAC 173-303-665(6) for
6 removal or decontamination of wastes or soils and hence no clear regulatory driver for field
7 characterization during closure of landfills.

8 5.1.3 Regulatory and Tri-Party Agreement Drivers for
9 Remediation of RCRA Past-Practice Landfills

10 Landfills that are not TSD units are classified in the Tri-Party Agreement as past-practice units.
11 Past-practice units (including landfills) identified in the Tri-Party Agreement Action Plan,
12 Appendix C are listed on the National Priorities List. Consequently, they are subject to
13 CERCLA remedial action as implemented through the Tri-Party Agreement. Landfills cannot be
14 simultaneously classified as TSD units and past-practice units. However, TSD units and
15 past-practice units can be simultaneously addressed to meet the requirements of the respective
16 individual authorities. The Tri-Party Agreement intent is to meet the objectives of both the
17 RCRA and CERCLA past-practice processes for all OU work.

18 The Tri-Party Agreement Action Plan contains provisions for investigation and management of
19 TSD units in conjunction with past-practice units. The intent is to provide the information
20 necessary for performing TSD closure in coordination with the RI/FS documents. This does not
21 mean that departure from the TSD closure standards is necessary. Coordination requires that
22 past-practice units be evaluated using the RI/FS process, and TSD closure is attained in
23 accordance with TSD closure standards, but efforts are made to perform and document the
24 respective activities concurrently, as appropriate.

25 TSD closure standards are not applicable to landfills that did not receive hazardous and/or mixed
26 waste after the relevant effective dates of regulation. However, past-practice units potentially are
27 subject to RCRA corrective action. Past-practice units are potentially subject to the provisions of
28 RCRA corrective action, because TSD operations occur at the Hanford Site. The regulations for
29 implementing Washington's corrective-action program are found in WAC 173-303-64610,
30 "Closure and Post-Closure," "Purpose and Applicability." These regulations would be used in
31 their entirety for remediation performed using the RCRA past-practice process and require, at a
32 minimum, application of certain portions of WAC 173-340, "Model Toxics Control Act -
33 Cleanup," in the performance of corrective action. Only the substantive requirements deemed to
34 be ARAR to the selected remedy would be used for remediation performed using the CERCLA
35 past-practice process.

36 The requirements of RCRA corrective action are not precluded by a site's listing on the National
37 Priorities List, nor are Federal facilities excluded from the requirements of RCRA corrective
38 action. All TSD facilities are required to initiate RCRA corrective action at their facilities, as
39 appropriate. RCRA corrective action is intended to address releases to the environment that
40 contain dangerous constituents, even if the material released was not dangerous or mixed waste.
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1 By statute, RCRA corrective-action provisions (as appropriate) must be addressed in all
2 RCRA permits.

3 5.1.4 Characterization Data Requirements for RCRA
4 Past-Practice Remediation

5 The RI/FS process drives characterization needs at past-practice units. Field characterization
6 generally is required at various stages in the RI/FS process. During the scoping phase, existing
7 data are assembled and evaluated and are used to formulate initial CSMs. This information is
8 used to support the logic for the associated work plan and is included in the work plan. During
9 the RI, field sampling usually is necessary to support understanding of the nature and extent of

10 contamination and refinement of CSMs. This information, in turn, is used to support further
11 development of the remedial action. In addition, activities necessary to characterize and assess
12 risks of exposure are intended for further development during the FS.

13 The general purpose of site characterization under CERCLA is to increase understanding of the
14 level, type, and distribution of contamination at a site. Methods proposed for characterization
15 must be appropriate for the level of uncertainty that will be acceptable for the identified end use
16 of the site. Site-characterization work plans should begin with identification of COPCs and
17 unique site conditions. As information is gathered to support risk-informed decision-making,
18 balance between uncertainty and any benefit derived from further data collection/characterization
19 should be sought. Often, uncertainty can be addressed by making conservative assumptions in
20 selecting models and their parameters.

21 Past-practice units are subject to the RI/FS process that requires the gathering of adequate
22 information to support evaluation of feasible alternatives for remedial action. This process is by
23 design intended to explore various alternatives in the context of a predetermined criteria set.
24 ARARs must be identified for each alternative that is considered as a potential remedy.
25 Non-TSD-unit landfills received many of the same wastes as TSD-unit landfills, but TSD-unit
26 closure standards do not automatically apply to past-practice landfills. A feasible alternative for
27 remediation of non-TSD-unit landfills is closure as a TSD landfill. This option, if selected,
28 would be implemented by identifying the TSD-unit landfill closure standards as relevant and
29 appropriate, based on the nature and circumstances of the disposal activities. After completion
30 of the RI/FS process and development of a proposed plan, the ARARs for the preferred remedy
31 would be identified.

32 In addition to meeting ARARs, a remedy must be determined to be protective. It is important to
33 note that although the identification of ARARs for a response action provides for the backbone
34 of the cleanup, consideration also must be given to the level of protectiveness provided by the
35 ARARs, so that additional provisions can be made, if necessary. For landfills that were operated
36 in a manner similar to TSD-unit landfills, it may be protective from a RCRA perspective to
37 initiate landfill closure in accordance with TSD-unit landfill standards. Depending on the
38 circumstances, the presence of radionuclides not subject to the RCRA closure standards could be
39 cause for further evaluation under CERCLA to ensure that the selected remedy is protective.
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1 5.1.5 Regulatory Requirements for Pre-1970 Buried
2 Waste

3 DOE waste that was disposed of in the past is not automatically subject to today's waste-disposal
4 standards. From a RCRA perspective, waste disposed of before the relevant effective date would
5 not be subject to RCRA generator or TSD standards unless and until the waste is exhumed and
6 actively managed. 29 However, solid waste (as defined by RCRA) is subject to the RCRA
7 corrective-action requirements at facilities (such as the Hanford Site) that engage in TSD
8 activities, irrespective of the date of disposal. This means that pre-1970 buried waste potentially
9 is subject to the Washington RCRA corrective-action program, as well as CERCLA remedial

10 action.

11 Although environmental laws and regulations pertaining to active management do not directly
12 apply to pre-1970 buried wastes, current DOE plans may include characterization of many older
13 past-practice disposal sites under CERCLA or RCRA corrective action. Such evaluation would
14 be performed in the same manner, using the same criteria as for other hazardous substances.

15 DOE assumes that post-1 970 retrievably-stored TRU waste will be shipped to the Waste
16 Isolation Pilot Plant. Decisions regarding pre-1970 buried radioactive waste that may contain
17 transuranic elements will be made through the Tri-Party Agreement using the CERCLA or
18 RCRA past-practice process in collaboration with the EPA and/or Ecology.30

9 5.1.6 Regulatory Requirements for Mixed Waste
20 Disposed of After August 19, 1987

21 Mixed waste disposed of after the effective date of regulation31 is subject to the RCRA TSD
22 standards. Mixed wastes disposed to the RCRA landfills after the effective date of regulation
23 historically have been coded on RCRA Part A Permit application maps with the color green.
24 These disposal locations have been referred to as "green islands." Technically, "green islands"
25 are subject to regulation as RCRA landfills.

26 Mixed wastes that were disposed of after the effective date, in accordance with all applicable
27 standards, should be regulated in the same manner as other TSD-unit landfills (i.e., there is no
28 requirement to remove wastes at closure). However, post-effective date wastes that were
29 disposed of in a manner that is inconsistent with regulatory requirements that were applicable at
30 the time of disposal potentially are subject to enforcement action, possibly including

2 The EPA has defined active management as "physically disturbing the accumulated wastes within a management
unit or disposing additional hazardous wastes into existing waste management units containing previously disposed
wastes." [54 FR 36597, "Radioactive Waste, Byproducts Material Final Rule"] See also the EPA, 1964, memo,
dated April 6, 1994, for clarification regarding the concept of active management at closing disposal facilities.

3 Source, special nuclear, byproduct material, as defined by the Atomic Energy Act of 1954, is not subject to
WAC 173-303, including RCRA corrective action.

"The State of Washington has informed the U.S. Department of Energy via letter (Ecology 1996) that the effective
date for mixed waste regulation in the State of Washington is August 19, 1987.
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1 investigation and cleanup to standards that exceed TSD-unit landfill closure standards. In other
2 words, mixed wastes disposed of after the effective date of regulation are required to be disposed
3 of in compliance with standards that are applicable at the time of disposal (e.g., land-disposal
4 restrictions and minimum technical requirements).

5 5.1.7 Summary Assessment of Commitments in the
6 Collaborative Agreement

7 The Collaborative Agreement (Ecology and DOE, 2005) was entered into between RL and
8 Ecology in an effort to resolve, "...substantial differences between RL and Ecology in their
9 respective understandings of the required scope of the work plan" for the 200-SW-I and

10 200-SW-2 OUs. The resultant document and its appendices constitute a comprehensive working
11 agreement between RL and Ecology. The Collaborative Agreement includes language for
12 conducting RI in a phased manner. This language addresses sampling at TSD and non-TSD
13 units that includes site-survey and -screening activities discussed in the Tri-Party Agreement
14 Action Plan, Section 7.3.2. Section 7.3.2 specifically states that, "...the sampling instruction will
15 acknowledge WAC 173-303 as related to the TSD Units." This provision would not add any
16 new requirements for sampling. As discussed in Section 5.1.3 above, sampling for TSD-unit
17 landfill closure should be in accordance with WAC 173-303-665(6), and to support design and
18 implementation of a landfill cover, if appropriate for compliance with the closure standards.

19 5.2 CLOSURE OF THE NONRADIOACTIVE
20 DANGEROUS WASTE LANDFILL AND THE
21 600 AREA CENTRAL LANDFILL

22 The 200-SW-I OU originally was a process-based OU composed of various nonradioactive
23 landfills, dumps, and pits. In June 2002, RL and Ecology signed Tri-Party Agreement change
24 requests concerning modification to 200 Areas OU cleanup milestones. The change requests
25 established a CERCLA RI/FS process for the 200-SW-I OU that included coordination of the
26 closure of the NRDWL, a RCRA TSD unit, with the RI/FS process. The waste sites in the
27 200-SW-1 OU, along with the 200-SW-2 OU, which contained radioactive waste sites, were
28 submitted for RI under DOE/RL-2004-60, Draft A, in 2004.

29 In 2006, a supplemental characterization DQO process was conducted to provide for additional
30 RI needs for waste sites on the Central Plateau. As a result of this DQO process, the Tri-Parties
31 agreed to establish new OUs grouped by similarity of remedial decision. Two of these new OUs
32 (the 200-MG-1 and 200-MG-2 OUs) were developed to include waste sites that already have
33 sufficient data that have been evaluated and that the determination has been made that a remedial
34 decision for the site is straightforward and the remedy is readily implementable, such as
35 remove/treat/dispose, monitored natural attenuation, or no action for shallow waste sties. Most
36 of the waste sites in 200-SW-1 OU have been reassigned to the 200-MG-1 and 200-MG-2 OUs.
37 The two waste sites in the 200-SW-I OU that were not reassigned are the NRDWL and the
38 600 CL.
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1 The following conclusions were made for the closure of NRDWL (the RCRA TSD unit) and
2 600 CL (the nonhazardous solid-waste landfill) to support the basis for closing these landfills
3 outside the RI/FS process.

4 . NRDWL and 600 CL are nonradioactive landfills that were operating at the time that the
5 National Priorities List was developed for the 200 Areas. Therefore, these landfills were
6 not originally included as waste sites that needed a CERCLA response action. However,
7 because operations have ceased for the 600 CL, the landfill was included in Appendix C
8 of the Tri-Party Agreement Action Plan. NRDWL was added to Appendix C to allow for
9 the closure to be coordinated with the CERCLA RI/FS process.

10 . NRDWL and the 600 CL will have to be closed under WAC 173-303-610 and
I I WAC 173-304-407. respectively

12 . Any characterization at RCRA TSD-unit landfills undergoing closure should be limited
13 in purpose to information necessary to achieve closure standards (e.g., installation of
14 a cap)

15 . A Tri-Party Agreement Change Request will be needed to document the removal of these
16 two landfills from Appendix C of the Tri-Party Agreement Action Plan

17 . All hazardous substances that may be COPCs are addressed under the landfill-closure
18 requirements. Additional benefits afforded under a CERCLA remedial-action process for
19 certain COPCs, such as remediation of radionuclides, are not necessary to close these
20 landfills

21 . Previous closure documents have been prepared for these landfills. These documents
22 need to be updated and resubmitted.

23 5.2.1 Regulatory Basis for Closure Decisions

24 NRDWL and the 600 CL were operating under existing environmental regulations that apply to
25 landfills, WAC 173-303-610, "Closure and Post-Closure," and WAC 173-304-407. respectively.
26 These environmental regulations contain requirements for closure and postclosure care that are
27 protective of human health and the environment. and their use is agreed upon by the Tri-Parties.
28 Before updated and revised closure plans for both NRDWL and the 600 CL are submitted, the
29 200-SW-2 OU project will evaluate and take advantage of efficiencies that could be realized
30 from a single closure plan that integrates both sites. Efficiencies could be seen in three phases:
31 (I) one closure plan for both sites, (2) design of an integrated barrier, and (3) construction of the
3I inteurated barrier. Full collaboration and approval from Ecology on a single closure plan will
33 take place before submittal.

34 CERCLA response actions address those inactive waste sites that have had a release or a
35 potential for release that threatens human health and/or the environment at the Hanford Site.
36 Waste sites were evaluated, and hazard ranking scores were developed and aggregated into areas.
3 7 and were listed on the National Priorities List in 1987. NRDWL was an active TSD unit in 1987
38 and. as such, was not included when the 200 Areas National Priorities List was developed.

5-11



DOE/RL-2004-60 DRAFT B

1 Therefore, there are no CERCLA statutory requirements that have to be met when closing this
2 landfill as a RCRA TSD unit. A Tri-Party Agreement change request will be needed to remove
3 the landfill from Appendix C of the Tri-Party Agreement Action Plan, because there no longer
4 will be a need to coordinate the closure activities with CERCLA remedial activities.

5 The 600 Area CL also was operating when the original National Priorities List was developed
6 and was not included in the list of waste sites. However, because operation ceased in 1996, the
7 600 Area CL was added to Appendix C of the Tri-Party Agreement Action Plan. Appendix C
8 contains the list of waste sites that require RI or action under Section 120 of CERCLA (i.e., the
9 CERCLA RI/FS process) (Tri-Party Agreement Action Plan, Section 3.5). Therefore, to close

10 the landfill separate from the CERCLA RI/FS process, a Tri-Party Agreement change request
II needs to be prepared to remove this waste site from the appendix. The Tri-Party Agreement
12 change request should provide the justification that, as a nonhazardous solid-waste landfill.
13 closing the 600 Area CL under the existing regulations (WAC 173-304) will satisfactorily
14 protect human health and the environment.

15 Both NRDWL and the 600 CL received only nonradioactive waste during their operating life.
16 No radioactive contamination has been found during past operations and groundwater
17 monitoring. All hazardous substances that may become COPCs are addressed under the existing
18 landfill closure requirements, either WAC 173-303-610 for NRDWL closure as a RCRA TSD or
19 WAC 173-304-407 for 600 CL closure as a solid-waste landfill. Additional benefits afforded
20 under a CERCLA remedial-action process for certain hazardous substances, such as
21 radionuclides. are not necessary to close these landfills.

22 Because there are no longer any waste sites in the 200-SW-I OU, the OU designation no longer
23 is needed and can be deleted from Appendix C of the Tri-Party Agreement Action Plan through a
24 change request. Under CERCLA, OUs are developed to organize waste sites that have common
25 characteristics, to assist in the RI/FS process. Because there no longer will be any waste sites in
26 the 200-SW-I OU, there is no need for the OU to exist.

27 The environmental documentation required for closing NRDWL under WAC 173-303-610 and
28 the 600 CL under WAC 173-304-407 is presented in Table 5-2.

Table 5-2. Documentation Required to Close the Nonradioactive Dangerous Waste
Landfill and the 600 Area Central Landfill.

Nonradioactive Dangerous Waste Landfill 600 Area Central Landfill

Tri-Pam Agreerent Change Request Tr-Parmy Avreement Change Request

Closure/Postclosure Plan" Closure/PostclosUre Plan'

[landord Facility RCRA Permit Modification Not applicable

Pai V Closure

Part VI - Postclosure

Final Status Groundwater Monitoring Plan Giroundwaier Monitoring Plan'

NEPA Documentation NEPA Documentation

SEPA Checklist SEPA Checklist
'Efficiencies will be Cvaluaied for a single. combined closure plan.
'The groundwater monnioring plans will be included in the closure plan.
NE PA =,Not .. al En, .'....ienmmal Policv Act of I Q69.
SEPA = Stale hivironmental Policy Act (RCW 43,21 C.
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1 5.3 PHASED CHARACTERIZATION
2 APPROACH

3 Because of the complexity of the 200-SW-2 OU landfills, a phased characterization approach
4 will be employed to aid in remedial-action decision making. This approach was approved by RL
5 and Ecology and documented in CCN 0073214.

6 A preliminary investigation began in 2004 to perform a comprehensive review of existing
7 documentation associated with the 200-SW-I and 200-SW-2 OU waste sites. A large quantity of
8 records were compiled and reviewed, and a database was created to capture information that
9 could be used to focus future field-characterization activities. In 2005, a collaborative

10 negotiations process was held with the Tri-Parties. This process rescoped the focus of the DQO
11 to follow. The focus was changed to 22 waste sites in the 200-SW-2 OU. These waste sites
12 included the original Bin 3A and Bin 3B sites and consisted of 21 landfills and one unplanned
13 release. This DQO process (Phase I-A) focused on nonintrusive investigations of these waste
14 sites, including geophysical, radiological, and organic-vapor surveys.

15 After Phase I-A field characterization activities were performed in mid-2006, a Phase I-B DQO
16 process was performed to support development of this RI/FS work plan. The Phase I-B DQO
17 process focused on 24 landfills in the 200-SW-2 OU. Additionally, two landfills in the
18 200-SW-I OU were included in the DQO, as well as in this RI/FS work plan; however, it is
19 proposed that these landfills be closed outside of the CERCLA process and are included in this
20 documentation for informational purposes only. A proposed regulatory path forward for closure
21 of these landfills is presented in Chapter 5.0 of this RI/FS work plan. The Phase I-B DQO and
22 SAP (Appendix A) focuses on additional nonintrusive characterization, as well as intrusive
23 characterization techniques. The proposed phased characterization process for the
24 200-SW-2 OU landfills is presented in Figure 5-2.

25 Additional DQO processes will be held following completion of the Phase I-B field
26 characterization activities, as required. These potential future phase DQO processes will further
27 aid in characterizing the landfills and will focus on progressively more intrusive characterization
28 techniques, as required. Information gathered from all phases, including treatability
29 investigations, will be used to support risk assessments, further refinement of the preliminary
30 conceptual site models, and ultimately choosing a remedial-action alternative.

31 5.4 COMMUNITY RELATIONS

32 One of the useful and important aspects of the RI/FS process is to establish effective community
33 relations. Community relations activities serve to keep communities informed of the activities at
34 the site and help the DOE and regulatory agencies anticipate and respond to community
35 concerns. A community relations plan has been developed for the Hanford Site to provide a
36 framework for overall community relations and public involvement in activities under the
37 purview of the Tri-Party Agreement. Community relations activities are conducted in
38 accordance with Hanford Site Tri-Party Agreement Public Involvement Community Relations
39 Plan, Hanford Federal Facility Agreement and Consent Order (DOE et al., 2002).
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1 The community relations plan provides guidelines for future community relations activities at the
2 Hanford Site. The plan provides a site mailing list, a conveniently located place for access to
3 public information about the site, an opportunity for a public meeting when the FS and proposed
4 plan are issued, and a summary of public comments on the FS and proposed plan and Ecology's
5 response to those comments.

6 The community relations plan intends to fulfill applicable state and Federal laws regarding
7 development of community involvement and public participation plans. The plan also serves as
8 one of the overall public participation plans guiding public involvement at the Hanford Site. The
9 Tri-Parties recognize that people nationwide are concerned and affected by the Hanford Site.

10 5.5 REMEDIAL-INVESTIGATION ACTIVITIES

11 This section summarizes the planned tasks that have been and/or will be performed during the RI
12 phase for the 200-SW-2 OU, including the following:

13 0 Records review
14 * Planning
15 * Field investigation
16 * Site surveys
17 a Data integration and modeling
18 . Laboratory analysis and data validation
19 0 Preparing an RI report.

20 These tasks and subtasks reflect the work breakdown structure that will be used to manage the
21 work and to develop the project schedule discussed in Chapter 6.0. In addition, concurrent with
22 the RI activities describe above, the project will identify or develop the appropriate models to
23 support an evaluation of the personnel exposure levels (ALARA) associated with the various
24 remedial alternatives and the cost for implementing those alternatives.

25 5.5.1 Historical Information Review

26 A historical information review was performed to determine the level of existing detail regarding
27 the 200-SW-2 OU landfills. This information review was performed based on recommendations
28 made by Ecology before and during the collaborative-negotiations process. Ecology
29 recommended that a historical information review of burial records and other information
30 pertaining to the 200-SW-2 OU landfills could be used to focus nonintrusive and intrusive
31 surveys and sampling to aid in characterization of the landfills.

32
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Figure 5-2. Phased Characterization Strategy for the
200-SW-2 Operable Unit Landfills.
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I Existing information varies significantly in terms of completeness for the 200-SW-2 OU
2 landfills. The initial step for all landfills was to assess the available documentation of site
3 history to establish a basis for investigative needs. This information was reviewed and
4 incorporated into the Phase I-A DQO process. The sampling and analysis instruction
5 (D&D-28283) that was developed as a result of the Phase I-A DQO focused field surveys on
6 those areas that were identified as requiring additional investigation (e.g., areas that may contain
7 organic liquids, discrepancies in the historical information). The Phase I-B DQO process builds
8 on information that was gathered as part of the Phase I-A DQO process and on an ongoing
9 historical information review.

10 5.5.1.1 Information Sources

I I Historical information research initially focused on the following information sources:

12 0 Declassified Document Retrieval System

13 . DOE Public Reading Room at the Consolidated Information Center, Washington State
14 University-Tri-Cities

15 . Documents listed in the references for DOE/RL-2004-60, Draft A

16 . Hanford Site Records Management Information System for documents that were
17 electronically scanned

18 * Hanford Site Records Holding Area for documents that were archived and stored

19 . The WIDS database and library

20 * Past MSCM survey data

21 - The SWITS database.

22 The research encompassed many thousands of documents available through these systems. The
23 Declassified Document Retrieval System contains over 125,000 documents, and the Records
24 Management Information System contains over 1,000,000 documents. Approximately 50 boxes
25 of older documents from the Records Holding Area archives were ordered and examined. The
26 24 landfills are represented by about 100 maps and engineering drawings. A number of
27 documents stood out as being the most valuable, The WIDS database and site maps and
28 drawings defined general site characteristics, site locations, trench boundaries, and (in many
29 cases) individual items of buried waste. Finally, a series of documents from the 1950s found in
30 the Declassified Document Retrieval System described many of the landfills "as they were" at
31 the time that those documents were published.

32 The SWITS database offered the most comprehensive and useful information of all the sources,
33 with respect to individual burials. Several landfill logbooks from the 1950s, 1960s, and 1970s
34 were located in the Records Holding Area and in the WIDS library. These logbooks offered long
35 lists of individual burials for past-practice (non-TSD) landfills. Property disposal records from
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the 1940s and 1950s were located in the Declassified Document Retrieval System, the Records
Holding Area, and the WIDS library and also included lists of individual burials.

Information from currently known sources for individual burials has been, and will continue to
be, captured in a project records database throughout the RI process; if more logbooks or other
records are discovered in the future, they too may be added to the database. Other future
historical research may include the following:

* Reconciliation of historical records with information collected via other characterization
methods

. Obtaining information regarding standards (such as limits on types of waste buried, types
of burial boxes typically used) in effect at each landfill over its operating history

. Obtaining the basis for the plutonium and uranium inventories in older landfills.

Table 5-3 lists existing documents and data collected from previous investigations that are key
resources for the 200-SW-2 OU RI/FS process and provides a summary of the pertinent
information contained in each reference.

15

Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)

Reference Summary

AGGREGATE AREA MANAGEMENT STUDIES
B Plant Aggregate Area Management Studv Description of wastes sites and processes within the B Plant
Technical Baseline Report, BHI-00179, Rev 00 Aggregate Area. Includes composition of B Plant facilities

wastes and descriptions of Landfills 21 8-E-2A, 218-E-5,
218-E-5A, and 218-E-9.
Available at:
hI ttp: w w2.hanlord.ov arpir common find aueC c lm!AKC\
-D198038 44

PUREN Aggregate Area Alanagemtent Stud Description of waste sites and processes within PUREX
Technical Baseline Report, BHI-00 178, Rev 00 Aggregate Area. Includes composition of PUREX facilities

wastes and descriptions of Landfills 218-E- 1, 218-E-8.
218-E-12A, 218-E-12B.
Available at:
hitll:. \\ vw w,2.1hanforid. eov/ar i rncommon, findpage. ctnIAKe

1D19803$126
S Plant Aggregate Area Management Study Description of waste sites and processes within S Plant
Technical Baseline Report, BHI-00176, Rev 00 Aggregate Area. Includes composition of S Plant (REDOX)

facilities wastes.
Available at:
h ttp. x2.hanftrd.coxarpi t ndpa ecctmAkev
-D198038143

T Plont Aggregate Area Management Stid Description of waste sites and processes within T Plant
Technical Baseline Report, BHI-001 77, Rev 00 Aggregate Area. Includes composition of T Plant facilities

wastes.
Available at:
hittpw. 2.hanibrd.eoxarpirctmmon; inzie.cniAKcx
=D I98038140
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)
Reference Summary

U Plant Aggregate Area Management Study Description of waste sites and processes within U Plant
Technical Baseline Report. BH1-00l174, Rev 00 Aggregate Area. Includes composition of U Plant facilities

wastes.
Available at:
http:; \\\ww2.hantord eov o r.p Coniion- tindpaizcxiniAKc\
=MD98038l132

Z Plant Aggregate Area Management Study Description of waste sites and processes within Z Plant
Technical Baseline Report, BH 1-00175, Rev 00 Aggregate Area. Includes composition of Z Plant (Plutonium

Finishing Plant) facilities wastes and descriptions of Landfills
218-W-1, 218-W-IA, 2 18-W-2 218-W-2A, 218-W-3.
218-W-3A, 21 8-W-3AE, 218-W-4A, 218-W-4B, 218-W-4C.
218-W-5, 218-W-l 1.
Available at:
hitp: "ww2.hanfrd. o PIr Coim m11onj findpace .cfmiAKey
=D198)38 137

CONTENTS, INVENTORIES, AND DESCRIPTIONS OF LANDFILLS
200-SW-1 Nonradioactive Land//i/s and Dumps Lists all sites in the 200-SW-I and 200-SW-2 Operable Units
Group Operable Unit and 200-SRW-2 Radioactive at the time of publication. Gives brief descriptions of all
Landfils and Dumps Group Operable Unit waste sites. Lengthy descriptions (history, hydrogeology.
Remedial /nvestugation/Feasibility Study Work physical attributes) of the 22 sites in the former Bin 3. Gives
Plan, DOE/RL-2004-60, Draft A description of the logic used for binning the sites, and lists

sites according to bin. Describes characterization logic for
site investigation. Also gives synopsis of history of the
landfills.
Available at:
hill:) www2.hanrd.uovairn common indpage.ciniAke
=D70305 12

Burial Ground Characterization Engineering Stabilization plans and activities trench surveys giving
Report, RHO-DO101 ER0101, 1980 centerlines and end coordinates: general information such as

location, radiation levels: for most past-practice sites.
Burial Ground Log Booksfron Records Holding Record books, informal memos from this box for Landfills
A rea Box 85617 (1958-1964) (GE 1964) 2 l8-E-5, 218-E-5A. 218-E-10, 218-E-12A, 218-W-2A,

218-W-3, 218-W-4A, 218-W4B. They show trench
contents, location of items, when trenches were dug, etc.

Burial o/ Equipment and Materialnd d Instrwnents Informal memos listing property disposed of by burial
01/09/1947 Through 12/29/1947, giving facility source. Can deduce that the material from
DDTS-GFNFRATED-5635 (GE 1947) 200 Area listed was buried in Landfill 218-W-1, 218-W-IA.

or 218-E-I by the dates.
Available at:
httiv:ww 2.haniordoxu dds coimvon iindpeciAKc
-D902872

Burial of Equipment and Material and Instruennts Informal memos listing property disposed of by burial, giving
01/14/1948 Through 12/21/1948, facility source, Can deduce that the material from 200 Area
DDTS-GENERATED-5636 (GE 1948) listed was buried in Landfill 218-W-1, 218-W-1 A, or

218-E-I by the dates.
Available at:
http::xwww2.lianfordscoxidirccornuioni nd iechmAKc

D9023874
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)
Reference Summary

Burial of Equipment and Material and Instruments Informal memos listing property buried; giving facility
03'01/1946 Through 12/27/1946, source. Can deduce that the material from 200 Area listed
DDTS-GENERATED-5634 (GE 1946) was buried in Landfill 218-W-1, 218-W-1 A, or 218-E-l by

the dates.
Available at:
It.p,,; w w 2.han frtd.2Coi ddrs /comon fiidpe .c mAKe'
-)9023859

Burial of Han/ord Radioactive Wastes, Hl.W-77274, Then-current (as of 1963) policies and procedures governing
1963 the landfills, includes size/location of then-existing sites.

Available at:
htiip: xwww2 han ford. QO\ ddrs: common: fiidpzi e. c m? AKey

D8504146
Burial of Material 01/03/1949 Through 05/091949, Informal memos listing property disposed of by burial, giving
DDTS-GENERATED-5640 (GE 1949a) facility source. Can deduce that the material from 200 Area

listed was buried in Landfills 218-W-1, 218-W-I A, or
218-E-I by the dates.
Available at:
hitp:w ww k v 2.hantord. coy ddrs common!ufindpace .cfm? AKey
-D90_3886

Chemical Processing Division Month/y Reports (too The monthly reports cover a wide variety of events
numerous to list individually). An example is (plutonium output, radiation occurrences, etc.). Of relevance
Chemical Processing Division MonthLy Report /or to this DQO is the information regarding burials that often
February 1957, HW-48835, 1957 are found within the reports. The example report from

February 1957 lists a PU REX clean tip effort of materials
taken for burial that reduced dose rates within a portion of the
deck from 20 R/hr to I R/hr. The landfill receiving the
material may be inferred from the type of waste and date
buried.
Example report available at:
htt p. ww2.hanfIrd.cox ddrs comimonindpace.CtiAKey
-D199145 682

Criteria For Design 0/Equipment Burial Standards in effect in 1964 for equipment burials - weight
Containers, H\W-83959, 1964 limits, shielding, containment, backfill, etc.

Available at:
http: :www2hanford.co Vddrs com ion;indpage.c tm/AKeC
-1)8377050

Description of Waste Buried in Site 218- W-4B, Describes areas of trenches with low-level waste suitable for
RHO-65462-80-035. 1980 demonstrations of remediation: describes specific items

disposed of by trench; describes high-activity, large/heavy,
and liquid items. This reference is in the Waste Inform ation
Data System library.

Disposition of Contaminated Government Property Informal memos listing property disposed of by burial, giving
05/10/1949 Through 10/31/1949. facility source. Can deduce that the material from 200 Area
DDTS-GENERATED-5637 (GE 1949b) listed was buried in Landfills 218-W-1, 218-W-IA, or

218-E-I by the dates.
Available at:
hi pr :;\Vn w2.han Lord .coy ddrs' cuimnon indpa ce. cimiA Key
=)9023882

Disposition O/ Cont.iaminated Processing Equipment Lists equipment buried in 1958-1959, drawing number, size
At Hanf/rd Aomic Products Operation 1958-1959, and dose rate. Does not give burial location.
(o1/01/1958 through 12/31/1959), HW-63703. 1960 Available at:

hiit: w\w wy 2. hanord.co ddrs conmontdpacmnAKey
-1)8388213
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)
Reference Summary

Disposition of Plutonium to Buria/, I W-59645, Discusses organically-contaminated plutonium waste
1959. generated at the Z-Plant complex.

Available at:
hitp: % ww .hanJord.cOWddrS COmmOn fimipgoCifAke
--1)8342063

Final Report 218-E- Drv Waste Burial Ground Includes a summary of the historical data available up to the
Characrerization Survey, RHO-72710-82-167. 1982 time of the survey, results from the ground penetrating radar

and drilling work characterization performed in 1982.
conclusions as to where the trenches in Landfill 218-E-1 are
located and whether they were filled, and recommendations
for confirmatory studies. This reference is in the Waste
Information Data System library.

Handbook 200 Areas Waste Sites, RHO-CD-673, Descriptions of radioactive waste sites within the 200 Areas,
1979 excluding tank Farms. This document also contains summary

level descriptions and/or maps of most 200-SW-2 Operable
Unit landfills (some did not yet exist at time of publication.
In 3 volumes, available at:
http:\, \N w%2.hantord.o arnirconinon finidpae til.clnAke
=Dl9603907
http: ww\ 2.hantord. Co\ arpir common findpaec.cfin.'AKe\
-1)1960390128
http: wwv2.hanlord.uo\arpir common findpace.cfin.AKC\
-1)196039029

Hanford Site Mixed Waste Disposal, Published Describes the mixed-waste trenches in Landfill 218-W-5 and
Presentation. Waste Management Con/erence 2001, the general waste acceptance criteria for these trenches.
February 25 - March 1, 2001, Tucson, Arizona. by Available at:
K. M. McDonald, D. E. McKinney, and hItt: wwwN .wmsvmre:Abstracts 2001L59 59-8.odl
T. A. Shrader
Hazard Ranking Ststem Evaluation oCERCLA Comprehensive listing of all Hanford CERCLA sites with
lnactive Waste Sites at Hanlord, PNL-6456 1988 risk ranking and capsule summaries. Does not include

permitted low-level landfills.
In 3 volumes, available at:
Ittp w: 2.han trr. co mmam i on findpage.nnAKVC
-D1I96006954
http ww c2.ohanrd. coxarpjI ommon I uind 'Vi.c fi' A Ke'
=D 196006996

ito w\\2.hanor.\ art)IrcommiotfL ndjac.CtT)\Kcy
1=D96007000

hiconsistencies in 218- W-4B Site Data. Describes and offers reconciliation of inconsistencies among
RHO-65463-80-126, 1980 information sources (such as locations and types of caissons

and locations of unsegregated waste types). This reference is
in the Waste Infornation Data System library,

Individual Burial Records (too numerous to list Paper burial records, initiated at time of burial. Copies kept
individually). on paper in archive and on microfiche, and recently

converted to digital format. Contains burial location, date,
generating facility. material contents, container description
and volume, contaminants, radiation level, etc.

Radioactive Contamination in Uinplanned Releases Documents the status of rails removed from 2 1 8-W-2A-T]16.
to Ground Within the Chemical Separations A rea
Control Zone through 19 70, AR H-201 Part 4.
1971.
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)

Reference
Drawings of Trenches and Landfills
2 18-C-9

218-E-1
218-E-2A

18-E-5
2 8-E-5A
218.E-8
218-E-9
218-E- 12A
218-E- 12B
218-W-l
218-W-IA
218-W-2
218-W-2A
218-W-3
218-W-3A
218-W-3AE
2 1 8-W-4A
21 8-W-4B

218-W-4C

218-W-5
218-W- I
U PR-200-E-95

H-2-32523 (of the Pond 216-C-9;
no drawing of landfill has yet
been located)
H-2-124
H-2-55534 (WHC-EP-0912 notes
that the trench should be drawn
farther north)
H-2-55534
11-2-55534
1-2-33276 Rex. 17, Sheet I of 24
H-2-55534
11-2-32560
H-2-96660
H-2-75149
H-2-2516
H-2-2503
[H-2-32095, Sheets I & 2
H-2-32095, Sheet I
1-2-34880, Sheets I & 2
H-2-75351, Sheet I
H-2-32487, layout and contents
H-2-33055, layout H-2-74640,
caisson installation
1-2-37437 and other drawings,
mainly of the waste configuration
in TRU trenches
H-2-94677
H-2-94250
(no engineering maps available:
the site is included but not marked
in H-2-55534)

Summary
Location, design, configuration, dimensions, and some
contents of trenches and landfills. Complete reference
citations for these drawings are included in Chapter 7.0.

Input and Decaied Values oaRadioactive So/id Short report giving volume, radionuclide inventories, areas of
HWastes Buried in the 200 Areas Through 1971, landfills, caissons, and other 200-SW-2 Operable Unit sites
ARH-2762, 1974 such as lab vaults. Radionuclide inventories were estimated

by a computer model, as described in the report.
Available at:
hito :xxwww2.hIn ord, coy ddrs comn O;t inpace. cfm?A;Key
-D8604385

Radioactive Contamination in Liquid iWasts Summary of radioactive liquid wastes discharged to ground.
Discharged to Ground Within the Chemical Gives initial radioactivity levels in landfills built at sites of
Separations Area Control Zone Through 1969, former ponds.
ARI-1608, 1970 Available at:

http.> Ix \\ \\ 2.hla1foid -co\ ddr5 commun find pac'c.c tim? AKex
=D8603996
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)
Reference Summary

Radioactive Contamination In Unplanned Releases Reports on unplanned releases. Includes the location,
To Groind Within The Chemical Separations Area radiation levels, and burial depths of some individual
Control Zone Through 1972 /Exclusive of Liquid trenches such as the T Plant canyon block burials in
Waste Storage Tank Farmsi. ARH-2757, 1973 218-W-2A, and the status of removal of rails in

218-W-2A-T16.
Available at:
hilp:::wvxw2.hanford.O\ :ddr cuimI r ndii:hadauvccI ?AKce
-8604174.

Low-Level Burial Grounds Database, WHC-MR- Contains voluminous inventory inforniation (waste volume,
0008, 1989. total plutonium, uranium., beta-gamma, sometimes other

isotopes, burial coordinates, container type, trench number,
date buried, source facility, etc.). The document covers the
permitted low-level landfills only. The data fill 8 volumes
and go through 1989. it is the same data as in the Solid
Waste In/ormation and Tracking Sistem database.
The 8 volumes are available at:
http: wwwxx 2.hanfdrd.2o\ arpirconmon. fnixdtee cfimAKce
-D195066777
hitt: ww xx 2.hanordl.eo\marpir commoivhndpale.clm!Akcx
-1)195066775
hll): ww x2.hantord.uo arpi common tindpaee fmn.'AKex
=1)195066774

ht xxu x Ztmhaford.gux Jr ir comm n [tl~1iina ue.c nt.\AKc
D195066817

hiitp: xvw 2.hanttrd.eo lrplrcommo tndpaee.cntAKex
=1)195066821
http:iix www2.hantbrd.eox arir commoni tndpage.cfin.AKey

=D95066924

http: x %w 2.lianfoird.o aripr conunion tindpae.cfmiuAKe
=D[95066928
hup. xwwxx2.hantoid.cmarnircommon indpace.tuinAKex
=D195066948

Scrap & SS Malerial ase lcJor Burial At Rich/mid, Lists property buried; gives facility source. Can deduce the
HAN-95462, 1966 most likely recipient site by the dates.

Available at:
http:wu w2.hantod~uxddls com: indpace.cfmlAKex
-D]96095555

Solid Waste Infbrmation and Tracking Svstem, Gives inventory information (waste volume, total plutonium,
Ilanford Site database uranium, beta-gamma, etc.) For newer (post-1967) landfills.

gives more extensive information, usually including burial
coordinates, container type, trench number, date buried,
source facility, nonradioactive contaminants, etc.

Solid Waste Management Histori ofthe Han/brd Summarizes the management of solid waste at Hanford friom
Site. WHC-EP-0845, 1995 1944-1995. Topics covered are extensive and include

container types, waste categories, disposal practices. waste
handling practices, documentation of buried waste, laws and
orders pertinent to waste disposal, etc.
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)

Reference Summary
Source Data Records (too numerous to list The source data records contain many referrals to buried
individually). Example: Burial Gardens Records waste, often with brief waste descriptions and burial
FY/971 Month End & Source Data 10/1970 coordinates. The example document. p. 39, lists "Canyon
through 12/1970, ARfl-1913-2, 1970 Hood, Room Waste, Heater Element" and other items, and

gives the waste site name (218-W-4B) and Hanford
coordinates at which the items were buried.
Example document available at:
hitp. www\'a2.hantord..o ddrscommon niilduaetiWAKe\
=D8668489

Sumnuar o/ Radioactive Solid Waste Burials in the Inventory information waste volume, total plutonium.
200 Areas During /976, ARH-CD-744-4Q, 1977 tiranium, and other isotopes. Some information on size of

site. offsite sources, burial locations. Covers vaults and
caissons as well as landfills.
Available at:
hitt:, ww2.hantord Lov ddrscommoni indpacc.ctmAKec
-D8604568

Various historical photos - too numerous to be listed Historical photographs of aerials of waste sites or surface
separately, shots of equipment burial showing burial box, trench
Examples of publicly available photos are: construction, crane operations. cables used, etc.
Burial of Equipment, 9973-NEG-[A-l] (GE 1954) Examples available at:

htp:: w ww 2.hanloird.Lcdrs cot mnon findpae.CtinAKe'
-N I D0004409
h ttp w 2.han rd. odds coiion kindpagc.c fit'A Kcv

N ID0004410
hittp. %N.w' 2.hanid. cio ddrs common 1indpacc. c i!?AKev
-N I D0004411
http: www2.hanflord. ccs. ddrs commnon findpace.c 'tinAKes
-N I D00044 12
htp wc\2.hantord.cuv ddscommton I indtpacm.1!Akc
=N ID0004413
htto:: " ww.hanford. co ddrs corn1nun: flci)lagec timAKe'
-N I D0004414
htp.: wwsw2.hanfrd.cos ddtrscomn findac.ctmAKcs
N I D00044 15

http: www 2.haorditld_' .cddr, couon niudpacc.ctinAKec
-N I D00044 16
hitp: www2.Intrd. cuddrs coninon ljndpae. cin]?AKes
NI D0004417

Tie Histoi ofthe 200 Area Burial Ground Describes the landfill history from the inception of the
Facilities, WHC-EP-0912, 1996 landfills to 1996. Includes short descriptions of each landfill;

historical landfill practices (such as digging of trenches, use
of caissons), historical events in landfills (such as flooding,
caisson plugging); the effects of DOE orders and
state/Federal laws on burial practices: lists of offsite
generators, classified waste, etc. Contains many
photographs. In two volumes.
Vol. I available at:
hIuto. ISN 'asww sti. en5 er:k citaItonsserles ptrt 7
NOu7SG native
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)

Reference Summary

Uncon/ined Underground Radioactive Waste and Gives short descriptions of the landfills that existed in 1953,
Contatination in the 200 Areas, HW-28471, 1953 including location of landfills, trench descriptions, maximum

radioactivity levels of buried material, etc.
Available at:
http: \2.hantord.uo<ddrs conulnon findpae.cfmAKc\

D1)198128641
Unconfined Underground Radioactive Waste and Gives short descriptions of the landfills that existed in 1956,
Contamination in the 200 Areas, IW-41535, 1956 including location of landfills, trench descriptions, maximum

radioactivity levels of biried material, etc.
Available at:
http %\kwNN2.hanford.go' ddrs commion findpzuuctHKAKC\
-D l991 55779

Uncon/ined Underground Radioactive Waste and Gives short descriptions of the landfills that existed in 1959,
Contamination in the 200 Areas - /959, HW-60807, including location of landfills, trench descriptions, maximum
1959 radioactivity levels of buried material, etc.

Available at:
hit :,Nwww2.hanford.LoN ddi coinivind pavectAKe%
-DM5 17123

Waste Infrination Data SYstenm, Hanford Site For all 200-SW-I and 200-SW-2 Operable Unit sites.
database reports Summarizes site names. locations, types, status, site and

process descriptions, associated structures, cleanup activities,
environmental monitoring description, access requirements,
references, regulatory information, and waste information
(e.g., type. category, physical state, description, stabilizing
activities).

ENVIRONMENTAL PLANNING FOR REMEDIATION AND CLOSURE

200 Areas Remedial Investigation/Feasibility Stind Background waste site information and generic strategy for
Implementation Plan-Environmental Restoration 200 Areas waste site investigations.
Program. DOE/RL-98-28, 1999 Available at:

hl NN wv %% 2.hanoirde.ov Irpir cominion tindpace~clmf.>AKc
=D199 153696

Closure Planor Active Lou-Level Burial Grounds, Approach to closure hydrogeology tinder individual
DOE/RL-2000-70. 2000 landfills: radionuclide and waste volume inventories.

Available at:
hup: ww w.hardeo arir cominontinp:IecciAKcv
-D8s32666

Composite Analysis frr Low-Level Waste Disposal Provides an estimate of the cumulative radiological impacts
in the 200 Area Plateau othe Han/brd Site, from active and planned low-level radioactive waste disposal
PNNL-I 1800, 1998 actions and other potentially interacting radioactive waste

disposal sources that will remain following Ilanford Site
closure. Based on DOE 0 435.
Available at:
http.:. ulOdehn.IpluCiVC898 sutrt.hlm

Maintenance Planfr the Composite Anat/sis of the Document describes the plan for maintaining the composite
Hat/ord Site, Southeast Washington. analysis that estimates the cumulative radiological impacts
DOE/RL-2000-29, Rev. 1. 2000 from active and planned low-level radioactive waste disposal

actions and other potentially interacting radioactive waste
disposal sources that will remain following Hanford Site
closure. Based on DOE Order 435.1
Available at:
hIttp. :winodclnu.pl.iJhoirportsA MApll'anlD-
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)
Reference Summary

Performance Assessmentf/br the Disposal of Perfonirance assessment analysis for the disposal of
Low-Level Waste in the 200 West Area Burial low-level waste in the 200 West Area based on
Grounds W[HC-EP-0645, 1995 DOE Order 5820.2A standards (Note: DOE Order 5820.2A

has been superseded by DOE 0 435.1 since publication).
Waste exposure limits are calculated from the CLean Air Act
of 1990 and EPA drinking water standards. Includes
hydrogeology, waste characteristics and generators, disposal
practices, disposal facilities, conceptual models, intruder
scenario, groundwater pathways, dose analysis, and
sensitivity analysis.

Performance Assessmentfor the Disposal ofLow- Performance assessment analysis for the disposal of low-
Level Waste in the 200 East Area Burial Grounds, level waste in the 200 East Area based on DOE Order
WHC-SD-WM-TI-730, 1996 5820.2A standards (Note: DOE Order 5820.2A has been

superseded by DOE 0 435.1 since publication). Waste
exposure limits are calculated from the Clean Air Act of 199o
and EPA drinking water standards. Includes hydrogeology.
waste characteristics and generators, disposal practices.
disposal facilities, conceptual models, intruder scenario,
groundwater pathways, dose analysis, and sensitivity
analysis.

Wasc Site Grouping/br 200 Areas Soil Conceptual site models; description of waste group; known
/nvestigations, DOE/RL-96-81, 1997 and suspected contamination; representative waste sites.

Available at:
hltp. Ax 2.hanford m.ARPIR cOmm111tint iHdptie.ctm!Ak
ev- D197197 143

ENVIRONMENTAL - RCRA AND NEPA DOCUMENTATION
Final Han/ord Comprehensive Land-Use P/an Land-use plan for the Hanford Site.
Environmental Impact Statement. DOE/EIS-0222-F. It is available in 6 sections:
1999 hutp: www2.hanfordoxr it common findpage.cfmAKe\

=D199158842

httll: xxwww2.hanford co %rni' corn ndiae.c tnAKe
-D199158843
h Ipr: "w%%xw%2.han foid, Lomvarp! com mon findpaee.c Im? Ake%
=D199158844
Itp: wx'2.hainford.uo arpir common indpace.cfn ?AKey
=D199158845
htt',: ,/www2.hanifod x/arp t iCommon findpaeC.cfmAKe
-D199158846
hittp:' www xx2. hanford, ox arp It c0lf]Omo IinIdtpd ccfn? A Kex
-D199158847

Hanord Facility Dangerous Waste Part A Permit Older versions of the permit: e.g., Release 6, show maps of
Applicazion. DOE/RL-88-2 1, older versions. the low-level landfills with proposed and filled trenches.

Release 6 available at:
htt : wv wx 2.fhanford.o apir common indpace.ciAKex
-D196073117

IHanfbrd Facility Dangerous Waste Part A Permit Hazardous waste codes and maps of the permitted low-level
Application, DOE/RL-88-21, September 2002 (most landfills showing the areas where regulated mixed waste is
recent version that includes LLBGs). stored. The maps do not show the trenches.

Available at:
hittow,. C01102.handox rittCOun tindpage.ciomAK
-D9155786.
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (1 3 Pages)

Reference Summary

Revised Drat Han/brd Site Solid (Radioactive and Provides a comprehensive analysis of the impacts of the
Hazardous) Waste Program Environmental hmpact proposed action and alternatives for managing radioactive
Statement, DOE/EIS-0286D2, 2003 and hazardous waste on the Hanford Site. Applies to
Final Han/ird Site Solid (Radioactive and permitted low-level landfills, not to past-practice sites.
lazardous) Waste Program Envirnonental Impact An overview is available at:
Statement, Richland, Washington, DOE/EIS-0286F, httpn ww.hanfoid. Io doce eis sx' ON verye ims to]
2004
Hanford Site Solid Waste records of decision

HYDROGEOLOGY AND GROUNDWATER MONITORING
200 East Groundwater Aggregate Area Description of waste management units impacting
Managenient Studv Report, DOE/RL-92-19, 1993 groundwater; surface hydrology and geology, preliminary

site conceptual model, health and environmental concerns,
potential ARARs. and recommendations for remediation in
the 200 East Area.
In 2 volumes, available at:
httpsww .hanord.o aLrpir coininon mindpaie.cfnAK\e
=1) 96136029
hiip:. ss ss % 2 hantord.uoNarir common find pace. lm? AKey
=D196136305

200 West Groundwater Aggregate Area Description of waste management units impacting
Management Study Report, DOE/RL-92-16, Rev. 0, groundwater; surface hydrology and geology, preliminary
1993 site conceptual model, health and environmental concerns,

potential ARARs, and recommendations for remediation in
the 200 West Area.
Available at:
hup:swww.hanford eos arpir comion rindpae.clin!AKe\
=)196125315

Geologic Setting of the Low-Level Burial Grounds, General geologic setting and hydrogeology of 200 East and
WHC-SD-EN-TI-290, 1994 West Areas; hydrogeology of Landfills 218-E-10,

218-E-12B, 218-W-3A, 21 8-W-3AF. 218-W-4B, 218-W-4C,
218-W-5. Incorporates data from boreholes across the
200 Areas.

flanford Site Groundwater Alonitoring For Fiscal Results of groundwater and vadose zone monitoring and
Year 2005, PNNL-15670, 2005 remediation for fiscal year 2004 on the Hanford Site.

Available at:
hfp zrundwaternLeos reports en repb5<sturithirm

Ivdrogeologv ofthe 200 Areas Low Level Burial Hydrogeology of the 200 Areas; results and analysis of
Grounds, an Interim Report, PN L-6820, 1989 information from 35 groundwater monitoring wells around

Landfills 218-E-10, 218-E-12B. 218-W-3A. 218-W-3AE,
218-W-4C, and 218-W-5. Information was collected
between May 20, 1987, and August 1. 1988.
In 3 volumes, available at:
hit l:. t. w 2.hantnrd.voxarpir cnmondindpage.cimAk>
-=D195066506
htu1: ws ww2.hantoid.po.LPii ComlonlindCe.Cim Akes
-DI95066592
hill). u 2.hmiuford uo r cLlpomoirnmi fndpageljCtimbAKe\
=D1195 (66599
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)
Reference Summary

Revised Hvdrogeology /6r the Suprabasalt Aquifrr Hydrogeology and conceptual groundwater flow model for
System, 200-East Area and Vicinity, Hanfrd Site, the 200 East Area and vicinity.
Washington, PNNL-12261. 2001 Available at:

hp, v \ .Pnl.Qov ninpiublications external technical leQ
orts PNNL-12261.PDf

Revised HVdrogeologn/bor the Stprahasalt Aquier I lydrogeology and conceptual groundwater flow model for
System. 200- West Area and icinitv. Han/ord Site, the 200 West Area and vicinity.
Washington, PNNL-13858, 2002 Available at:

liti X iPl2o uain Piblicatioiv eXte1nal tCC1itcal let
orts PNNL-13$58 13858.pdf

CHARACTERIZATION INVESTIGATIONS
200-PWfV-] Operable Unit Report on Step I Sampling Investigation of carbon tetrachloride plume under 200-PW- I
and Anialysis othe Dispersed Carbon tetrachloride Operable Unit waste sites. Describes GeoProbe ' and cone

tadose Zone Plume, CP-13514, 2003 penetrometer operations and results at Landfill 218-W-4C,
Trenches 1, 4, and 7. and other locations during 2002.

Report on Sampling and Analysis of Air at Trenches Results of sampling and analysis of air samples to determine
218-W-4C and 218-W-5 #31 ofthe Low-Level type and concentration of volatile organics. Samples were
Burial Grounds, l-INF-SD-WM-RPT-309, 1997 taken from Landfill 2 1 8-W-4C, Trenches 1, 4. 7. and 20; and

Landfill 218-W-5, Trench 31. The Landfill 218-W-4C
samples showed significant concentrations of
1,1,l-trichloroethane, TCE. PCE, carbon tetrachloride, and
chloroform.

Data Qua/itv Objectives Siunnary Report Pr Developed to support characterization of the foner
Nonintrusive Characterization a/Bin 3A and Bin 3B Bin 3A/3 B waste sites in the 200-SW-2, and shows logic
Waste Sites in the 200-SW-2 Operable Unit, D&D- developed to support non-intrusive characterization (records
27257, 2006 search, passive vapor, geophysical investigations etc.)
Sampling and Analysis Instruction for Aonintrusive Developed to support characterization of the former
Characterization o/Bin 3A and Bin 38 Waste Sites Bin 3A/3B waste sites in the 200-SW-2. and directs specifics
in the 200-S W-2 Operable Unit, D&D-28283, 2006 of non-intrusive characterization (records search, passive

vapor, geophysical investigations. etc.)
Geophysical Investigations Su.'mnarv Report: 200 This document summarizes the results of geophysical
Area Rurial Grounds: 218-C-9, 218-E-2. 218-F-5. investigations conducted at eight past-practice sites. The
218-L-5A, 218-E-8, 218-W-IA 218-W-2A, and geophysical techniques used in the investigations were
218-tW-1, D&D-28379, 2006 ground-penetrating radar (GPR). electromagnetic induction

(EMI), and total magnetic field methods. Maps of inferred
buried objects superimposed on H-2 drawings are provided.

Geophysical Investigations Sunmary Report: 200 Information is provided on the ground-penetrating radar,
Area Burial Grounds: 18-E-1. 218-E-2A, 218-E-8, electromagnetic induction, and magnetic data collected.
218-E-124. 218- W-/, 218-V-2, 218- t-3, and along with details of the investigation, for each past-practice
218- W-11, D&D-28379, 2006 site discussed in this document. Maps of inferred buried

objects superimposed on H-2 drawings are provided.
Solid Waste Stream Hazardous and Dangerous Documents the results from characterizing some of the
Components Study. WHC-SD-WM-RPT-056, 1992 hazardous/dangerous chemicals and materials believed stored

or disposed of in the 200 Areas Landfills. Materials were
selected based on their probable frequency of occurrence in
solid waste containers and the associated potential safety risk
to onsite and offsite individuals. Covers wastes since 1970.

Technology Survey to Support Revision to the A survey of technologies was conducted to provide a
Remedial Investigation/Feasibihtv Stud Work Plan thorough survey of remediation and characterization options
for the 200-SIW-2 Operable Unit cit the US. to enable this DQO process to consider the full range of
Department ofEnergy s Hanford Site, Draft Report, potential alternatives. Technologies considered include
2006. in-situ, ex-situ, analytical, intrusive, non-intrusive. etc.
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)
Reference Summary

Alternatives to Control Subsidence at Low-Level Explores alternatives to address subsidence includes sites
Radioactive Waste Burial Sites, RIHO-LD- 172, 1981 that are now 200-SW-2 waste sites.

Available at:
http: xw 2.hlanford.o\ ddiscommonindpao.cm.Ke
=)683 1 709

SAFETY BASIS DOCUMENTATION
Active and Retired Solid Waste Burial Grounds Gives waste disposal specifications (as of 1984) including
Sale/v Analysis Report, SD-WM-SAR-038, 1984 backfill, hazardous materials separations, dose limits,

package and records inspections, etc Also gives a list of
documents governing landfill operations. Shows detailed
trench and caisson design.

Solid Waste Burial Grounds Interim Safei Basis, Intended to cover TRU retrieval efforts. but covers all low-
HNF-SD-WM-ISB-002, Rev. 3B, 2001 level landfills (218-E-10, 218-E-12B, 218-W-3A.

218-W-3AE, 218-W-4B, 218-W-4C, and 2 18-W-5).
regardless of whether they contain post-1970 TRU I

Waste Management Project m'WMP) Master Current authorization basis covering work in the Low-Level
Documented Safetv Analisis (MDSA)fbr the Solid Landfills,
Waste Operations Complx (SWOC). H NF- 1474 1,
Rev. 2A. 2005

TRANSURANIC WASTE RETRIEVAL
Contact Handled Transuranic Waste Contains the results of characterizing the retrievably stored,
Characterization Based on Existing Records, contact-handled transuranic waste based on existing records.
WFIC-EP-0225, Rev. 1. 1991 Data were derived from Rich/and Solid Waste Infbrmation

Management System database and supporting documents and
interviews with knowledgeable individuals.

Phase 2 Solid Waste Retrieval Trench Includes Landfills/trenches 218-E-I 2B-T 17, 218-E- 12 B-T27,
Characterization, WHC-SD-W221-DP-001, Rev. 0, 218-W-3A-TS6. 218-W-3A-TS9, 218-W-3A- 01,
1994 218-W-3A-T04, 218-W-3A-T05, 218-W-3A-T06,

21 8-W-3A-T08, 218-W-3A-T 10, 218-W-3A-T 15.
218-W-3A-TI17, 218-W-3A-T23. 218-W-3A-T30.
218-W-3A-T32, 21 8-W-3A-T34, 218-W-4B F07,
218-W-4B-1V7, 218-W-4B-T I 1, 218-W-4C-T0 I.
21 8-W-4C-T04, 218-W-4C-T07. 218-W-4C-T 19,
218-W-4C-T20. 218-W-4C-T29.
Available at:
ItP: " X\ . osti.vo% brid e ser lets purl 10 19 _68 -
RRV5FS webviewable 10192685. )df

Radioisotopic Characterization of/Retrievahlv Provides a common source of material with which to
Stored Transranic Waste Containers at the characterize the nature of the TRU solid waste to be retrieved
Tlan/ord Site. WHC-SD-WM-fl-5 17, Rev. 1, 1993 and disposed of from trenches, based on existing

documentation (in 1993). Provides a basis for analyzing
accidents and reducing conservatism, as well as providing a
more accurate assessment of operational risk. Emphasis is on
55-gal drums, because they are the predominant container,
but also addresses other container types. Only addresses
wastes stored since May 1, 1970, in the 200 West Area and
Landfill 218-E-1 2B through June 1993. Does not include
caissons.
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Table 5-3. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (13 Pages)

Reference Summary
Sampling Planfor Retrieval of Stored Assesses the integrity of retrievable waste containers;
Contact-Handled Transuranic Waste at the Hanford provides baseline information to support the Waste Receiving
Site, WHC-EP-0226, 1989 and Packaging facility design, including nondestructive

analysis: and provides information to support equipment
design for fLul-scale retrieval.

The Hanford Environment as Related to Radioactive Discusses the effect of Hanford Site climate and geology on
Waste Butial Grounds and Transuranic Waste the integrity of waste packaging.
Storage Facilities, ARIH-ST- 155, 1977
"Description of TRU Waste Buried in Site Describes areas of trenches with post-1970 TRU: gives
218-W-4B, letter, RHO-65462-80-036, 1980 descriptions of trench construction and containers used;

describes specific items disposed of. by trench. This
reference is in the Waste Inornation Data St-sten library.

GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas.
Radioactive waste as defined in DOE G 435.1-1, Imp/emnentation Guide /r Use with DOE A1 435 1-.

A R AR - applicable or relevatt and appropriate
reqUire ment

C( ERC LA - C onprhensive Eni ownectal Respn. .
Compenstip . In, and L...itt A h o /9S0

DDTS Declassified Document Tracking System.
DOE = U.S. Department of Energy.
LP A = S U.. Evironmenial Protection Agency.

NEPA
PUREX
RCR A
RL DOX
ss
TRU

Vaconc/ E om nFnm t Po/hi At, t/ 1969
Plutonittm-Uranium Extraction (Plan)
R-sonce Conservauionn nde R.cor. A J I o/ I 76
Reduction-Oxidation ( Plant).
source and special
Radioactive waste as defined in DOE G 435.1- .
Implem.n...aton Guide fin U w , ith DOE f 435 /-1.

I 5.5.2 Planning

The planning subtask includes activities and documentation that need to be completed before
field activities can begin. Planning activities will be more or less complex, depending on the
completeness of available records reviewed, the nature and extent of site contamination, and the
anticipated remedial path forward. Activities include the preparation of a job-hazard analysis
and a site-specific health and safety plan (HASP), radiation work permits, excavation permits
and supporting surveys (e.g., cultural, radiological, wildlife, and utilities), work instructions,
personnel training, and the procurement of materials and services (e.g., laboratory support,
drilling, and geophysical-logging services).

Appendix B of the Implementation Plan (DOE/RL-98-28) provides a general HASP that outlines
health and safety requirements for RI activities. Site-specific HASPs will be prepared. Initial
surface radiological surveys will be performed to document any radiological surface
contamination and the background levels32 in and around the sampling locations. This
information will be used to document initial site conditions and prepare HASPs and radiation
work permits.

Some of the landfills have access restrictions because of the potential for subsidence (see
HNF-2030, Subsidence Potential in the Burial Grounds). These landfills should be identified

'2Background levels in this instance are determined for purposes of the HASP and are not to be used to determine
background levels for screening against limits as prescribed in various sections of WAC 173-340, "Model Toxics
Control Act- Cleanup."
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1 early in the planning process to determine possible restrictions on access for field
2 characterization and to develop a strategy to work around the restrictions, if possible.

3 5.5.3 Field Investigation

4 The field-investigation task involves data-gathering activities performed in the field that are
5 required to satisfy the project DQOs. The field-characterization approach is summarized in
6 Section 4.2 and detailed in the SAP (Appendix A). The scope includes site surveys with field
7 instruments and geophysical, organic vapor, and direct-push techniques to gather data to aid in
8 characterization of the 200-SW-2 OU landfills. Other activities include work-zone setup,
9 mobilization and demobilization of equipment, equipment decontamination, and field/laboratory

10 analyses.

11 Major subtasks associated with the field investigation include the following:

12 6 Collection of data from chemical and radioactive contamination surveys
13 . Preparation of a field report.

14 5.5.3.1 Collection of Data from Field Surveys

15 Planned field analyses include geophysical, organic-vapor, and direct-push techniques. An
16 initial step in the investigations will be to perform a field screening to determine the exposure
17 potential at sites and to establish areas with concentrations of radionuclides significantly above
18 background. Radiological data will be used to establish radiation-control measures and to ensure
19 worker health and safety. Further detail regarding field surveys is presented in Section 4.2 and
20 Appendix A of this RI/FS work plan.

21 5.5.3.2 Data Integration and Modeling

22 The project will screen the list of COPCs developed for the OU against the anticipated
23 inventories at the landfills, to determine which sites have the highest potential for releases to the
24 environment or personnel exposure. Samples will be collected in Phases I and III from
25 locations that show the highest concentrations of contamination, based on surface geophysics
26 and intrusive and/or nonintrusive evaluations of radionuclide and chemical inventories. The
27 resulting data will be input to model the exposure potential, with accepted models commonly
28 used to assess exposure at the Hanford Site.

29 5.5.3.3 Preparation of Field Report

30 At the completion of the field investigation, a field report will be prepared to summarize
31 activities performed and information collected in the field. The report will include geophysical,
32 organic-vapor, and direct-push data-collection locations; the number and types of samples
33 collected and associated HEIS numbers; and any chemical field-screening results.

34 5.5.3.4 Management of Investigation-Derived Waste

35 Waste-designation DQOs will be established before intrusive-characterization activities begin to
36 ensure that the information collected during the field activities supports the designation of all
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1 IDW for the project. During the IDW DQO process, any listed waste issues will be resolved.
2 Any additional sampling requirements or analytes needed to support waste-designation activities
3 will be identified, and the requirements will be implemented through the waste-designation DQO
4 summary report that will be prepared at that time.

5 Waste generated during the RI phase will be managed in accordance with a waste-control plan to
6 be prepared for the sampling activities. DOE/RL-98-28, Appendix E, provides general
7 waste-management processes and requirements for this IDW and forms the basis for
8 activity-specific waste-control plans. The site-specific waste-control plan addresses the
9 handling, storage, and disposal of IDW generated during the RI phase. Further, the plan

10 identifies governing procedures and discusses types of waste expected to be generated, the
I1 waste-designation process, and the final-disposal location. The IDW management task begins
12 when IDW is first generated at the start of the field investigation and continues through waste
13 designation and disposal.

14 5.5.3.5 Laboratory Analysis and Data Validation

15 Soil samples collected will be analyzed for a suite of nonradioactive constituents identified as
16 COPCs during the DQO and defined in the SAP. The SAP lists the analytes, methods, and
17 associated target detection limits. This task includes the laboratory analysis of samples,
18 compilation of laboratory results into data packages, and validation of a representative number of
19 laboratory data packages.

20 5.6 EVALUATION OF PHASE I-A AND
21 PHASE I-B DATA

22 All Phase I-A and I-B characterization data will be compiled and reviewed at the completion of
23 field operations and receipt of laboratory results. Field-screening results, geophysical-logging
24 data, radiological surveys, organic-vapor surveys, and laboratory analyses will be included.
25 Results will be tabulated, and maps and plots will be prepared to show the contaminant
26 distribution. Based on the results of Phases I-A and I-B, an assessment will be completed
27 concerning the need for additional data collection for each of the bins. If the need for additional
28 data collection is determined to be required to support risk-assessment evaluations and remedial
29 decision-making, planning for Phase II will be initiated.

30 Phase II will entail gathering additional data to support remedial decisions. Additional
31 characterization data will be acquired to allow for a statistical analysis of the data set. The data
32 set may be used to determine a 95 percent upper confidence limit of the mean concentration for
33 the COPCs. The uncertainty in the calculated values, based on the proposed total number of
34 analyses that will be used, will be presented in the Phase II SAP. Results of all phases of
35 characterization will be presented in the RI report.

36 5.7 REMEDIAL INVESTIGATION REPORT

37 This section summarizes data-evaluation and interpretation subtasks leading to the production of
38 a RI report. The primary activities include a data-quality assessment; evaluating the nature,
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1 extent, and concentration of contaminants based on sampling results; assessing contaminant fate
2 and transport; refining the site conceptual models; and evaluating risks through a risk
3 assessment. These activities will be performed as part of the RI report preparation task.

4 5.7.1 Data Quality Assessment

5 A data-quality assessment will be performed on the analytical data to determine if they are the
6 right type, quality, and quantity for their intended use. The data-quality assessment completes
7 the data life cycle of planning, implementation, and assessment that began with the DQO
8 process. In this task, the data will be examined to determine if they meet the analytical-quality
9 criteria outlined in the DQO and are adequate to evaluate the decision rules in the DQO.

10 5.7.2 Data Evaluation and Conceptual-Model
11 Refinement

12 This task will include evaluating the information collected during the investigation. The
13 chemical and radionuclide data obtained from samples will be compiled, tabulated, and
14 statistically evaluated to gain as much information as possible to satisfy the data needs. For
15 RCRA TSD units, the data collected during the RI will be evaluated against WAC 173-303-610
16 performance standards.

17 If contaminants not identified as COPCs are detected during laboratory analysis, the data will be
18 evaluated against regulatory standards (or risk-based levels if exposure data are available) and
19 existing process knowledge in support of remedial-action decision making.

20 5.7.3 Baseline Human-Health Risk Assessment

21 For the 200-SW-2 OU, a quantitative baseline human-health risk assessment will be prepared as
22 part of the RI report. The baseline risk assessment will evaluate risk to human receptors from
23 potential exposure to contaminants in accessible surface sediments and shallow subsurface soils.
24 The risk assessment also will evaluate the potential for contaminants currently in the
25 vadose-zone soil to impact groundwater in the future. Risks from current groundwater
26 contamination will not be evaluated; that evaluation will be conducted as part of the RI/FS
27 process for the groundwater OUs.

28 A baseline risk analysis for those COPCs detected in the landfills also will be completed. Initial
29 screening will consider the constituents to be directly accessible to potential receptors. Modeling
30 of future exposure risks, as the waste containers degrade and constituents actually become
31 available to surrounding soil, also will be completed.

32 The risk assessment presented in the RI report will use data collected from the Phases I-A and
33 I-B sampling and will allow for initial quantification of risk. Human-health risks are evaluated
34 based on a reasonably anticipated future land use for the Central Plateau, which is based on

,,,35 criteria consistent with the Tri-Parties' response (Klein et al., 2002, "Consensus Advice #132:
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I Exposure Scenarios Task Force on the 200 Area,") to Hanford Advisory Board (HAB)
2 Advice #132 (HAB 132, "Exposure Scenarios Task Force on the 200 Area").

3 The Tri-Parties undertook the task of developing a risk framework to support risk assessments in
4 the Central Plateau. This included a series of workshops completed in 2002 with representatives
5 from DOE, EPA, Ecology, the HAB, the Tribal Nations, the State of Oregon, and other
6 interested stakeholders. The workshops focused on the different programs involved in activities
7 in the Central Plateau and the need for a consistent application of risk-assessment assumptions
8 and goals.

9 The following items summarize the risk-framework description from the Tri-Parties' response to
10 the HAB.

11 0 The Core Zone (200 Areas including B Pond [main pond] and S Ponds) will have an
12 industrial scenario for the foreseeable future.

13 . The Core Zone will be remediated and closed, allowing for "other uses" consistent with
14 an industrial scenario (environmental industries) that will maintain an active human
15 presence in this area, which in turn will enhance the ability to maintain the institutional
16 knowledge of waste left in place for future generations. Exposure scenarios used for this
17 zone should include a reasonable maximum exposure to a worker/day user, to possible
18 Native American users (possible because of long-lived radionuclides and uncertainty
19 regarding future land use), and to intruders.

20 * The DOE will follow the required regulatory processes for groundwater remediation
21 (including public participation) to establish the points of compliance and RAOs. It is
22 anticipated that groundwater contamination under the Core Zone will preclude beneficial
23 use for the foreseeable future, which is at least the period of waste management and
24 active institutional controls (150 years). It is assumed that the tritium and 1-129 plumes
25 beyond the Core Zone boundary will exceed the drinking water standards for the next
26 150 to 300 years (less for the tritium plume).

27 . No drilling for water use or otherwise will be allowed in the Core Zone. An intruder
28 scenario will be calculated for assessing the risk to human health and the environment.

29 . Waste sites outside the Core Zone but within the Central Plateau (200 North Area, Gable
30 Mountain Pond, BC Controlled Area) will be remediated and closed based on an
31 evaluation of multiple land-use scenarios to optimize institutional-control cost and
32 long-term stewardship.

33 * An Industrial land-use scenario will set cleanup levels on the Central Plateau. Other
34 scenarios (e.g., residential, recreational) may be used for comparison purposes to support
35 decision making, especially for the following:

36 - The post-institutional controls period (>150 years)
37 - Sites near the Core Zone perimeter, to analyze opportunities to "shrink the site"
38 - Early (precedent-setting) closure/remediation decisions.

39 . This framework does not consider the tank-waste-retrieval decision.
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1 More recent publications, including Record ofDecision, 221-U Facility (Canyon Disposition
2 Initiative), Hanford Site, Washington (Ecology, 2005), state that land-use controls (i.e., active
3 institutional controls) will be maintained indefinitely, until such time that the concentration of
4 hazardous substances in the soil and groundwater are at such levels to allow for unrestricted use
5 and exposure. The 221-U Record of Decision also states that groundwater underlying the
6 200 Areas may be considered a potential future drinking-water source and is, in any case,
7 hydraulically connected to groundwater that currently is used for drinking water and irrigation
8 purposes.

9 Following are other assumptions used in the human-health risk evaluation:

10 * Land use will be industrial-exclusive for the next 50 years (through 2050)
11 * Land use will be industrial (non-DOE worker) for 100 years after 2050
12 * Land use will be industrial after 150 years.

13 The human-health risk assessment will be conducted in accordance with appropriate subsections
14 of WAC 173-340 and with the following DOE and EPA guidance documents:

15 . DOE/RL-91-45, Rev. 3, Hanford Site Baseline Risk Assessment Methodology

16 * EPA/540/1-89/002, Risk Assessment Guidancefor Superfund (RA Gs), Volume I - Human
17 Health Evaluation Manual, Part A (Interim Final)

18 * EPA, 1991, Risk Assessment Guidance for Superfund, Vol. 1, Human Health Evaluation
19 Manual, Supplemental Guidance: Standard Default Exposure Factors, (Interim Final),
20 OSWER Directive 9285.6-03

21 * EPA/600/P-95/002Fa, Exposure Factors Handbook Volume 1: General Factors

22 * EPA/540/R-99/005, Risk Assessment Guidance for Superfund, Volume I: Human Health
23 Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final

24 * EPA/600/P-92/003C, Proposed Guidelines for Carcinogen Risk Assessment

25 * EPA, 1992, Supplemental Guidance to RAGS: Calculating the Concentration Term,
26 OSWER Publication 9285.7-081.

27 After completion of all phases of characterization, risks initially will be evaluated by comparison
28 to risk-based standards such as WAC 173-340-745, "Soil Cleanup Standards for Industrial
29 Properties" or WAC 173-340-740, "Unrestricted Land Use soil Cleanup Standards," depending
30 on the location of the site with respect to the Central Plateau land-use boundary. Contaminants
31 present at concentrations exceeding these risk-based standards will be considered further in the
32 risk-assessment process. Risks from nonradiological noncarcinogens will be evaluated by
33 calculating hazard quotients for individual constituents and a hazard index for cumulative risk.
34 Risks from nonradiological carcinogens and radionuclides will be evaluated by calculating
35 incremental cancer risks for individual constituents and a cumulative cancer risk.

s 36 The RESidual RADioactivity (RESRAD) computer program (ANL, 2002, RESRADfor
37 Windows, Version 6.21, or later update) will be used to obtain risk and dose estimates from
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1 direct-contact exposure to radiological constituents present in the shallow zone of the waste sites.
2 The RESRAD transport model also will be used as a screening tool to assess potential impacts to
3 the groundwater from residual radionuclides in the vadose zone. Additional analysis may be
4 performed using other appropriate fate and transport models (e.g., PNNL-12034, STOMP,
5 Subsurface Transport Over Multiple Phases, Version 2.0, User's Guide) to assess near-field
6 impact to the groundwater from chemicals and radionuclides in the vadose zone.

7 In addition, the waste inventories at the 200-SW-I and 200-SW-2 OUs will be evaluated to
8 determine the risks to workers associated with remedial alternatives. These risks include, for
9 example, dose related to direct exposure to gamma-emitting radionuclides and inhalation risk

10 from alpha- and beta-emitting particles.

11 Risk assessment will be performed for an industrial-exposure scenario to establish the baseline
12 risk. As part of the FS, additional risk assessment may be performed to evaluate other scenarios,
13 such as a Native American scenario or an intruder scenario, to evaluate postremediation residual
14 risks.

15 5.7.4 Ecological Evaluation and Risk Assessment

16 A conservative evaluation will be made of risk to ecological receptors from stressors, in this case
17 introduction of contaminants and habitat elimination. The SLERA identifies pathways for
18 ecological receptors to be exposed to the contamination and evaluates potential risk from those
19 exposures.

20 The conceptual site model presented in Chapter 3.0 of DOE/RL-2001-54 provides an
21 understanding of the ecological resources and the ways that receptors may be exposed. The
22 model shows where chemicals and radionuclides from the waste sites are likely to come into
23 contact with receptors in the environment. The exposure pathways that are expected to be
24 complete at most waste sites include the following:

25 . Direct contact with, or ingestion of, soil by invertebrates (e.g., beetles and ants) and
26 burrowing mammals

27 * Uptake of contaminants in soil by vegetation

28 * Bioaccumulation through ingestion of food items (e.g., food-chain effects) consumed by
29 wildlife that may forage at the waste sites.

30 The ecological risk assessment being performed for the Central Plateau will stand as the baseline
31 ecological risk assessment for the 200-SW-2 OU. Nevertheless, the 200-SW-2 OU RI will
32 include an evaluation of contaminants against wildlife ecological soil-screening values.
33 Contaminants unique to the 200-SW-2 OU waste sites with potential ecological exposure
34 pathways will be evaluated in a screening assessment in the 200-SW-2 OU FS.

35 Only terrestrial-wildlife risks will be evaluated for the 200-SW-2 OU landfills because of their
36 location within the Central Plateau Core Zone boundary. This is consistent with
37 WAC 173-340-7490(3)(b), "Terrestrial Ecological Evaluation Procedures," "Goal," which

5-36



DOE/RL-2004-60 DRAFT B

1 specifies that for industrial or commercial properties, current or potential for exposure to soil
2 contamination need only be evaluated for terrestrial wildlife protection. Plants and biota need
3 not be considered unless the species is protected under the Federal Endangered Species Act
4 of 1973. No Federally listed threatened or endangered species are known to exist in the area
5 occupied by the 200-SW-2 OUs. Ecological surveys conducted before field activities begin will
6 confirm the presence or absence of protected species.

7 5.8 FEASIBILITY STUDY/RCRA TREATMENT,
8 STORAGE, AND/OR DISPOSAL UNIT
9 CLOSURE PLAN

10 After the RI and pre-ROD treatability investigations are completed, remedial alternatives/closure
11 strategies will be developed and evaluated against CERCLA performance standards and
12 evaluation criteria in the FS/closure plan. Closure and corrective actions for RCRA TSD units
13 will be evaluated against the appropriate dangerous-waste performance standards. The FS
14 process consists of several steps:

15 1. Defining RAOs and RCRA closure and RCRA corrective-action performance standards

16 2. Identifying general response actions to satisfy RAOs

17 3. Identifying potential technologies and process options associated with each general
18 response action

19 4. Screening process options to select a representative process for each type of technology,
20 based on its effectiveness, implementability, and cost

21 5. Assembling viable technologies or process options into a range of treatment and
22 containment alternatives plus the no-action alternative

23 6. Evaluating alternatives and presenting information needed to support remedy selection
24 and RCRA closure of the unit as a landfill pursuant to Hanford Facility RCRA Permit
25 Condition I.K (WA7890008967).

26 5.8.1 Remedial-Action Alternatives

27 Likely response scenarios form a basis for identifying potentially viable remedial alternatives
28 and associated technologies. Formal development and evaluation of likely response scenarios
29 and associated remedial alternatives for the 200-SW-2 OU will occur during preparation of the
30 FS. The following potential remediation alternatives were identified in the Implementation Plan:

31 * No action
32 0 Institutional controls
33 . Engineered surface barriers with or without vertical subsurface barriers
34 a Excavation and disposal with or without ex situ treatment

'w35 a Excavation, ex situ treatment, and geologic disposal of soil with TRU
36 * In situ grouting or stabilization of soil
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1 0 In situ vitrification of soil
2 * In situ vapor extraction of volatile organic compounds
3 * Monitored natural attenuation.

4 The Collaborative Agreement (Ecology and DOE, 2005), and the follow-up path forward
5 (DOE and Ecology, 2007, Path Forward, 200-SW-1/2 RI/FS Work Plan Development) identified
6 the following likely response scenarios as being potentially applicable to the 200-SW-2 Operable
7 Unit:

8 & Excavation, treatment (as necessary), and disposal of waste from within individual
9 landfills

10 * Excavation, treatment (as necessary), and disposal of waste from selected sections of
11 individual landfills

12 . Capping of individual landfills

13 . In situ treatment (e.g., vitrification, grouting) of portions of individual landfills

14 . Some combination of the above

15 . No action with continued monitoring.

16 A summary of each of these potential alternatives as they would apply to the 200-SW-2 OU
17 landfills is provided below. Two principal categories of remedial alternative currently are
18 identified, those actions that require removal and those that entail in-place remedies. In-place
19 remedies would include in situ treatment (stabilization), placement of an engineered barrier
20 system over the site, or maintaining an existing soil cover if already present, with institutional
21 controls.

22 5.8.1.1 No Action

23 It is required by 40 CFR 300, that a "no-action" alternative be evaluated as a baseline for
24 comparison with other remedial alternatives. The no-action alternative represents a situation
25 where no legal restrictions, access controls, or active remedial measures are applied to the site.
26 No-action implies allowing the wastes to remain in the current configuration, thus being affected
27 only by natural processes. No maintenance or other activities would be instituted or continued.
28 Selecting the no-action alternative would require that a waste site poses no unacceptable threat to
29 human health or the environment.

30 5.8.1.2 Maintain Existing Soil Cover/Monitored Natural Attenuation/Institutional
31 Controls

32 Under this alternative, existing soil cover that has been placed on a waste site would be
33 maintained and/or augmented as needed to provide protection from intrusion by biological
34 receptors, along with institutional controls, such as legal barriers (e.g., deed restrictions,
35 excavation permits) and physical barriers (e.g., fencing) that would mitigate contaminant
36 exposure. Radioactive contaminants remaining beneath the clean-soil cover would be allowed to
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1 decay in place (i.e., to attenuate naturally), thereby reducing risk until remediation goals are met.
2 This alternative may be preferable in the following circumstances:

3 * When contaminant concentrations are very close to remedial goals
4 a For contaminants that naturally attenuate and are not mobile in the environment
5 0 When the cost to remediate does not gain a comparable amount of risk reduction
6 . When the cost for active remediation (e.g., remove and dispose, capping) is prohibitive.

7 For sites having a clean soil cover of <4.6 m [15 ft], more stringent institutional controls
8 (e.g., physical and legal barriers, biological monitoring, control of deeply rooted plants, control
9 of deep-burrowing animals) would need to be implemented. Water- and land-use restrictions

10 also would be used to prevent exposure.

11 Natural attenuation relies on natural processes to lower contaminant concentrations until cleanup
12 levels are met. Monitored natural attenuation would include sampling and/or environmental
13 monitoring, consistent with EPA guidance (EPA 540/R-99/006, Radiation Risk Assessment at
14 CERCLA Sites: Q&A, OSWER Directive No. 9200.4-3 LP) to verify that contaminants are
15 attenuating as expected and to ensure that contaminants remain isolated (e.g., will not lead to
16 degradation of groundwater or be released to air or biota). Attenuation-monitoring activities
17 could include monitoring of the vadose zone using geophysical logging methods or groundwater
18 monitoring to verify that natural-attenuation processes are effective. Monitoring of groundwater
19 may be required near sites with mobile contaminants left in place, to verify that groundwater is
20 not being impacted. Although not required by current regulations, vadose-zone monitoring may
21 be conducted to provide early indications of contaminant movement and enable implementation
22 of appropriate corrective actions before the groundwater is impacted.

23 5.8.1.3 Removal/Treatment/Disposal

24 Remedial alternatives will be evaluated that may involve different combinations of removal,
25 treatment, and disposal actions, depending on site conditions. Consideration of radionuclide
26 composition and activity, remediation-worker exposure hazards, and available disposal pathways
27 will have a significant influence on remedy selection. Removal activities would involve
28 excavation of buried waste and soil. Treatment may include in situ or ex situ operations.

29 5.8.1.4 Capping/Barriers

30 Capping consists of constructing a surface barrier over contaminated waste sites to control the
31 amount of water that infiltrates into contaminated media to reduce or eliminate leaching of
32 contamination to groundwater. In addition to their hydrological performance, barriers also may
33 function as physical barriers to prevent intrusion by human and ecological receptors, limit wind
34 and water erosion, and shield radiation. Institutional controls are required to prevent intrusion to
35 the capped area and to prevent activities that might alter the effectiveness of the cap.
36 Institutional controls (including legal, administrative, or physical controls such as deed
37 restrictions, excavation permits, and fencing) are required to minimize the potential for exposure
38 to contamination. Performance monitoring is associated with this alternative to ensure that the
39 cap is performing as expected and groundwater is protected.

40 The Implementation Plan (DOE/RL-98-28) identified surface barriers that are engineered for arid
41 climates (i.e., alternative barriers) as a viable remediation alternative for containment of waste,
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1 as opposed to conventional surface barriers (e.g., standard RCRA, Subtitle C barrier design).
2 Conventional barriers are multilayered systems that rely on geomembranes, clay layers, or a
3 combination of both to form a hydraulic barrier to prevent the vertical movement of water. The
4 clay layers in conventional surface-barrier designs have been shown to desiccate and crack if
5 optimum moisture contents established during construction are not maintained. More recently,
6 alternative barriers have been gaining acceptance, particularly for use in semiarid and arid
7 climates such as the Hanford Site. Alternative barriers that predominantly rely on evaporation
8 and plant transpiration to recycle incipient moisture to the atmosphere and near-surface water
9 balance and recharge are referred to as evapotranspiration barriers. Some alternative

10 surface-barrier designs also incorporate low-permeability layers (e.g., fluidized asphalt) deeper
11 in the profile to control water infiltration and landfill gas emissions.

12 In situations where surface barriers are constructed over biodegradable and/or collapsible waste,
13 dynamic compaction and/or grout injection can be used to control subsidence potential and
14 minimize potential future impacts on surface-barrier integrity and performance.

15 5.8.2 Remedial Alternatives, Performance Standards,
16 and Selection Criteria

17 During the detailed analysis, each alternative will be evaluated against the following CERCLA
18 criteria (40 CFR 300.430, "Remedial Investigation/Feasibility Study and Selection of Remedy"):

19 0 Overall protection of human health and the environment
20 . Compliance with ARARs
21 . Long-term effectiveness and permanence
22 * Reduction of toxicity, mobility, or volume through treatment
23 . Short-term effectiveness
24 0 Implementability
25 * Cost
26 . State acceptance.

27 One additional modifying criterion, community acceptance, will be addressed following issuance
28 of the FS and proposed plan but before the ROD is issued.

29 The NEPA values also will be evaluated as part of DOE's responsibility under this authority.
30 These NEPA values include impacts to natural, cultural, and historical resources; socioeconomic
31 aspects; and irreversible and irretrievable commitments of resources. NEPA values are
32 discussed in further detail in Section 5.7.2.1.

33 The RCRA closure performance standards (WAC 173-303-610[2]) will be used to evaluate the
34 ability of alternatives to comply with RCRA closure requirements. These standards require the
35 closure of TSD units in a manner that achieves the following:

36 * Minimizes the need for further maintenance

37 * Controls, minimizes, or eliminates, to the extent necessary to protect human health and
38 the environment, postclosure escape of dangerous waste, dangerous-waste constituents,
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1 leachate, contaminated run-off, or dangerous-waste decomposition products to the
2 ground, surface water, groundwater, or the atmosphere

3 . Returns the land to the appearance and use of surrounding land areas to the degree
4 possible, given the nature of the previous dangerous-waste activity.

5 In addition, RCRA corrective-action performance standards (WAC 173-303-64620, "Closure
6 and Post-Closure," "Corrective Action," "Requirements") will be used to evaluate how well the
7 alternatives comply with RCRA corrective-action requirements. These standards state that
8 corrective action must achieve the following:

9 . Protect human health and the environment for all releases of dangerous waste and
10 dangerous constituents, including releases from all solid waste management units at the
11 facility

12 * Occur regardless of the time at which waste was managed at the facility or placed in such
13 units, and regardless of whether such facilities or units were intended for the management
14 of solid or dangerous waste

15 . Be implemented by the owner/operator beyond the facility boundary where necessary to
16 protect human health and the environment.

17 The FS/closure plan also will include supporting information needed to complete the detailed
18 analysis and meet regulatory integration needs, including the following:

19 . Summarize the RI, including the nature and extent of contamination, the
20 contaminant-distribution models, and an assessment of the risks to help establish the need
21 for remediation and to estimate the volume of contaminated media

22 . Refine the conceptual exposure-pathway model to identify pathways that might need to
23 be addressed by remedial action

24 a Provide a detailed evaluation of potential ARARs, beginning with potential ARARs
25 identified in the Implementation Plan (DOE/RL-98-28, Chapter 4.0)

26 a Refine potential RAOs and PRGs identified in the Implementation Plan (DOE/RL-98-28,
27 Chapter 5.0), based on the results of the RI, ARAR evaluation, and current land-use
28 considerations

29 * Refine the list of remedial alternatives identified in the Implementation Plan
30 (DOE/RL-98-28, Appendix D) and in this section, based on the RI

31 * Include, as appendices, closure plans to address RCRA TSD units in the OU. The closure
32 plans will incorporate, by reference, specific sections of the work plan or RI report
33 containing specific closure-plan information. The closure plans will include closure
34 performance standards, a closure strategy, and general closure activities including a
35 general postclosure plan.
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1 Additional RCRA coordination guidance for preparing an FS/closure plan is provided in
2 DOE/RL-98-28, Section 2.4.

3 5.8.2.1 National Environmental Policy Act of 1969 Values

4 NEPA values will be evaluated as part of DOE's responsibility. NEPA and its implementing
5 regulations: DOE Order 45 1.1B, National Environmental Policy Act Compliance Program;
6 DOE Policies on Application of NEPA to CERCLA and RCRA Actions, Memorandum,
7 July 11, 2002 (DOE, 2002); and DOE G 430.1-4, Decommissioning Implementation Guide,
8 require that NEPA values be incorporated into decisions and documents as part of the CERCLA
9 process. These values include, but are not limited to, cumulative, ecological, cultural, historical,

10 and socioeconomic impacts and irreversible and irretrievable statements, in lieu of preparing
11 separate NEPA documentation. The impacts of these aspects of the human environment usually
12 are not otherwise addressed within the CERCLA process. This integration provides a more
13 comprehensive analysis of potential impacts resulting from the proposed 200-SW-2 OU cleanup
14 activities. To support the CERCLA decision-making process, NEPA value analysis will be
15 addressed in the FS and in the resulting CERCLA decision documents.

16 5.8.3 Treatability Investigations

17 The purpose of the FS process is to identify and evaluate alternatives for waste-site remediation
18 in support of the proposed plan and subsequent ROD. Treatability and other focused
19 investigations are conducted to fill data gaps with information required to reduce uncertainties
20 and support better decision making and more cost-effective site remediation. Historically,
21 treatability investigations have been conducted post-ROD. However, pre-ROD treatability
22 investigations can provide valuable information regarding the effectiveness, implementability,
23 and cost of candidate remedial technologies in support of detailed evaluation during the FS
24 process. Closure and corrective actions for RCRA TSD units will be evaluated against
25 appropriate dangerous waste performance standards. Under RCRA corrective action, treatability
26 investigations are conducted during the corrective-measures study but are not identified as a
27 separate step in the RCRA process. The FS process has several steps in support of
28 remedial-alternatives identification and evaluation:

29 * Define RAOs and RCRA closure/corrective-action performance standards

30 * Identify general response actions to satisfy RAOs

31 . Identify potential technologies and process options associated with each general-response
32 action

33 * Assess screening-process options to select a representative process for each type of
34 technology, based on its effectiveness, implementability, and cost

35 a Assemble viable technologies or process options into alternatives representing a range of
36 removal/treatment/ disposal and containment methods plus the no-action alternative.
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1 SGW-34463, Treatability Investigations Supporting the 200-SW-2 Radioactive Landfills and
2 Dumps Group Operable Unit, (Treatability Investigations Report) was prepared to evaluate
3 potential treatability investigations that may be used to support characterization and remediation
4 of the 200-SW-2 OU landfills. SGW-34463 provides a detailed discussion of the
5 treatability-investigation process and descriptions of proposed treatability investigations to be
6 considered during the RI process.

7 5.8.3.1 Technology Prescreening in Support of the RI/FS Process

8 A technology prescreening document (PNNL-16105) relevant to the 200-SW-2 OU was prepared
9 to support revision of this RI/FS work plan and to address, in part, comments documented in the

10 Collaborative Agreement. A full range of remediation and characterization technologies were
11 evaluated to support revision of this RI/FS work plan, preparation of DQOs and SAPs, and
12 performance of treatability investigations.

13 The technology prescreening also served to update and expand remediation technology
14 evaluations previously conducted in the Implementation Plan. Primary areas of technology
15 expansion included methods for containment, removal, ex situ treatment, and in situ treatment.
16 Information was assembled to update the descriptions of potential remediation technologies and
17 support the technology basis for likely remedial-response scenarios. Information for each
18 technology is presented with respect to maturity, effectiveness, implementability, and cost.
19 Based on the maturity of technologies, the need for treatability investigations is indicated.
20 Updated remediation-technology information also reflects site-remediation activities at the
21 618-10 and 618-11 solid-waste Burial Grounds.

22 The prescreening also addressed potentially applicable characterization technologies. The
23 following eight categories of information relevant to the characterization of the 200-SW-2 OU
24 were addressed:

25 a Distribution of debris and physical boundaries of burial trenches (intrusive and
26 nonintrusive)

27 . Distribution of heavy metals/inorganic compounds (intrusive and nonintrusive)

28 0 Distribution of organic compounds (intrusive and nonintrusive)

29 * Lateral distribution of radionuclides (intrusive and nonintrusive)

30 . Vertical distribution of radionuclides (intrusive only)

31 a Identification of transuranic radionuclides (intrusive and nonintrusive)

32 a Enabling technologies (analytical)

33 . Enabling technologies (subsurface access).

4 The characterization technology prescreening considered activities at the 618-10/618-11
35 solid-waste Burial Grounds, other Hanford Site projects, and other DOE sites. Discussions are
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provided with respect to the advantages, disadvantages, limitations, uncertainties, maturity, and
relative cost of potentially viable characterization technologies. Remediation and
characterization technology experts from Pacific Northwest National Laboratory, Idaho National
Engineering Laboratory, and Oak Ridge National Laboratory provided technical review and
input to the technology screening activities.

Table 5-4 provides a composite listing of likely response scenarios for the 200-SW-2 OU, based
on the Implementation Plan, Collaborative Agreement, and the technology prescreening report
(PNNL-16105). Also included are potential site-remediation technologies and an indication of
whether treatability investigations are recommended to support evaluation of remedial
alternatives during preparation of the FS.

Table 5-4. Likely Response Scenarios. (2 Pages)

Likely Response Scenario Supporting Technologies Treatabi vestigation

Applicable Within a Landfill

Surface and Subsurface Barriers Arid climate engineered barrier No

Asphalt, concrete, cement-type cap Yes (E)

RCRA cap No

Slurry walls No

Grout curtains No

Dynamic compaction No

Removal/Treatment/Disposal for Conventional No
all or portions of an individual Remote processes Nolandfill

Stabilization and retrieval Yes (E,I,C)
Soil vacuum No

Vitrification No

In-container vitrification No

Soil Washing No

Mechanical separation No

Solidification/stabilization No

Automated segregation based on rad No
In situ solidification and Vitrification No
stabilization for all or portions of Grout injection Yes (E)an individual landfill

Soil mixing Yes (E)
Applicable in the Vadose Zone Beneath a Landfill

In situ solidification and Grout injection Yes (E)
stabilization Supersaturated grouts Yes (E)

Soil desiccation Yes (E)

Reactive gases Yes (E)

Nanoparticles Yes (E,I,C)

Contaminant extraction Soil flushing Yes (E)

3
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Table 5-4. Likely Response Scenarios. (2 Pages)

l RTreatability Investigation
Likely Response Scenario Supporting Technologies Needed?

Electrokinetics Yes (E)

NatUral attenuation Monitored natural attenuation No

Additional information may be needed to support the feasibility study in the area of effectiveness (E).
impleientability (I). or cost (C). Some technologies not listed as requiring treatabilit investigations may still
need site-specific design information as pan of the remedial design reportirenedial action work plan activities
following determination of the record of decision.

RC R A = Resou,-(c Conserv iation and Reco en 14 ci o/ I976.

1 Consistent with the phased RI/FS approach discussed herein. treatability investigations are
2 proposed for phased implementation, given the current lack of information regarding the nature
3 and extent of contamination surrounding the burial trenches. The DOE complex and others have
4 conducted a significant body of work to develop and demonstrate technologies potentially
5 applicable to the characterization and remediation of radioactive and nonradioactive solid-waste
6 landfills. This work ranges from in-place isolation and stabilization using surface and subsurface
7 barrier technologies. to waste retrieval, treatment, and disposal. The majority of the DOE
8 complex work has been conducted at the Hanford Site and Idaho National Engineering
9 Laboratory.

10 Initial efforts will focus on the compilation of information to help focus pre-ROD treatability
1I investigations to address specific areas of interest. These areas of interest are listed in
12 Section 5.7.4.2 and primarily are paper studies.

13 As solid-waste landfill nonintrusive and intrusive investigations proceed, and more becomes
14 known about the nature and extent of contamination, focused treatability investigations can be
15 conducted to determine the effectiveness, implementability, and cost of site-remediation
16 technologies, based on likely response scenarios to address the nature and extent of
17 contamination. This approach minimizes the likelihood of unnecessarily investing in treatability
18 investigations for technologies that may not be required, once the nature and extent of
19 contamination is known.

20 Following completion of the RI/FS process, the results of the detailed alternatives analysis and

21 risk assessment become the basis and rationale for selecting the preferred alternative. Once a
22 preferred alternative is selected, a proposed plan is prepared in support of the ROD. Once the
23 ROD is issued. additional treatability investigations may be required to support the remedial
24 design and subsequent remedial actions. Furthermore, if new technologies emerge during the

25 execution of the RI/EFS process, they will be considered as appropriate. If additional treatability
26 investigations are deemed necessary to support evaluation of emerging technologies, then test

27 plans and other supporting documentation will be prepared at that time.

28 The technology prescreening conducted to date evaluated potential technologies from the
29 standpoint of their applicability (I) within a landfill, and (2) within the vadose zone beneath a
30 landfill. SGW-34463 describes recommended treatability and other investigations (paper studies

31 not requiring field work) that may be performed in support of the 200-SW-2 OU. Technologies
32 not requiring treatability investigations were identified as such because it was determined that
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I their level of maturity was such that sufficient information exists with respect to effectiveness,
2 implementability, and cost to support detailed analysis during the FS process.

3 5.8.4 Feasibility Study Cost Estimating

4 The National Contingency Plan and CERCLA require a detailed analysis of all the alternatives
5 presented in an FS. The cost estimate is one part of the detailed analysis. The cost estimate will
6 reflect a level of detail based on the data collected during the RI. Typically, the cost estimate is a
7 "study level" cost estimate. The intent of the estimate is to prepare the estimate at relatively low
8 cost within an accuracy of minus 30 to plus 50 percent (-30 to +50). In addition, the cost
9 estimate will identify capital, operations, and maintenance costs for each alternative. The

10 accuracy is specified in EPA/540/R-00/002. A Guide to Developing and Documenting Cost
I 1 Estimates during the Feasibilit Studi. OSWER 9355.0-75. The cost estimates provide a
12 discriminator for deciding between similar protective and implementable alternatives for a
13 specific waste site. Therefore, the costs are relational, not absolute, costs for the evaluation of
14 the alternatives. Cost estimates by landfill will be developed using cost models developed by the
15 Fluor Hanford Project Controls organization.

16 The cost models do not evaluate the economies associated with implementing multiple landfills
17 or groups with a common alternative or aggregated remediation. They will be considered in the
18 future as part of long-range planning and through the post-ROD activities, such as remedial
19 design. Potential areas of cost sharing to reduce overall remediation costs include the following:
20 . Remediating all waste sites with a common preferred alternative at the same time
21 . Sharing mobilization/demobilization costs
22 Sharing surveillance and maintenance costs
23 . Sharing barrier-performance monitoring costs.

24 Present net-worth costs will be estimated using the real discount rate published in Appendix C of
25 OMB Circular No. A-94. Guidelines and Discount Ratesfr Benefit-Cost Ana/isis of Federal
26 Programs. The types of costs include the following: (1) capital costs, including both direct and
27 indirect costs (2) annual operations and maintenance costs: and (3) net present value of capital
28 and operation and maintenance costs (40 CFR 300.430(e)(9)(iii)(G), "Feasibility Study,"
29 "Detailed Analysis of Alternatives." "Nine Criteria for Evaluation." "Cost").

30 Nondiscounted costs will be calculated because of recomniendations presented in
31 EPA/540/R-00/002. Nondiscounted constant dollar costs demonstrate the impact of a discount
32 rate on the total present-value cost. The nondiscounted costs will be presented for comparison
33 purposes only.

34 5.8.4.1 Cost for Treatability Investigations

35 Many cost elements are applicable to all tiers of treatability investigations (remedy screening,
36 remedy selection, remedial design/remedial action); however, some will increase from one tier to
37 another. Some cost elements only will be applicable to a particular tier. For example,
38 vendor-equipment rental is a key cost element in the performance of remedial design/remedial
39 action testing. Most vendors have established daily, weekly, and monthly rates for the use of
40 their treatment systems. Site preparation and logistics costs include costs for planning and
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I management, site design and development, equipment and facilities, health and safety
2 equipment, soil excavation, feed homogenization, and feed handling. Costs associated with the
3 majority of these activities normally are incurred only with remedial design/remedial action
4 testing of mobile field-scale units; however, some cost elements also are incurred in bench- and
5 pilot-scale remedy-selection testing. Analytical costs apply to all tiers and have significant
6 impact on the total project costs. Several factors affect the cost of the analytical program,
7 including the performing laboratory, the analyte list, number of samples, turnaround time, quality
8 assurance/quality control, radiological dose factors, and reporting. Transportation and disposal
9 of residuals are important elements that must be budgeted in all treatability investigations.

10 Depending on the technologies involved, a number of residuals will be generated.

I1 Treatability investigations are laboratory or field tests conducted to provide data needed to
12 evaluate and implement remedial treatment technologies. The EPA has developed a three-tiered
13 approach to aid the planning and performance of cost-effective, on-time, and scientifically sound
14 treatability investigations. Table 5-5 presents a general comparison between the three tiers of
15 treatability investigations; namely remedy screening. remedy selection. and remedial
16 design/remedial action.

Table 5-5. Comparative Summary of the Three Tiers.
Time

Study Type of Number of Process Waste Required Cost
Tier Scal Data Replicates Type Stream (Test $K)

Generated Volume Duration
Only)

RTemedy Bench Qualitative Single or Batch Small Days 10 to 50

Screening Duplicate

Remedy Bench or Quantitative Duplicate or Batch or Medium Days to 50 to 100
Selection Pilot Triplicate Continuous Weeks

Pilot or Quantitative Duplicate or Batch or Large Weeks to 50 to 250
Full Triplicate Continuous Months
(onsite or
offsite)

Remedial Full Quantitative Duplicate or Batch or Large Weeks to 250 lo
Desien/Remedial (onsite) Triplicate ContinuOUs Months I .000

Action

17 Summary level information is provided below for each of the three tiers. Detailed discussions of
18 the treatability investigation process may be found in SGW-34463.

19 5.8.4.1.1 Remedy Screening

20 Remedy screening provides gross performance data needed to determine the potential feasibility
21 of technologies for treating contaminants and matrices of concern. Remedy-screening
22 treatability investigations may not be necessary when available technical literature contains
23 adequate data to assess the feasibility of a technology. The results of a remedy screening are
24 used to determine whether more-detailed treatability investigations should be performed at the
25 remedy-selection tier.
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1 5.8.4.1.2 Remedy Selection

2 Remedy-selection treatability investigations verify whether a process option can meet the OU's
3 cleanup criteria and at what cost. This tier generates the critical performance and cost data
4 necessary for remedy evaluation in the detailed analysis of alternatives during the FS.

5 5.8.4.1.3 Remedial Design/Remedial Action

6 Remedial design/remedial action treatability investigations generate detailed design, cost, and
7 performance data to optimize and implement the selected remedy. Remedial design/remedial
8 action treatability investigations are conducted post-ROD. These treatability investigations are
9 performed to (I) select among multiple vendors and processes within a prescribed remedy

10 (prequalification). (2) implement the most appropriate remedy prescribed in a contingency ROD
II involving multiple remedies, and (3) support detailed-design specifications and the design of
12 treatment trains.

13 5.8.4.2 Other Focused Investigations

14 In addition to technology-based treatability investigations, other focused investigations are
15 required to provide information needed in support of the overall RI/FS process. This information
16 tends to be site-specific in nature, but has general applicability to all landfills where similar
17 conditions exist. For the most part, these focused investigations involve research and
18 compilation of information from available databases, other similar projects. and available
19 literature. The results of these focused investigations will provide information to support
20 refinement of conceptual site models. likely response scenarios, and remedial alternatives
21 evaluated during the RI/FS process. Furthermore, some focused investigations will provide
22 information important to site-characterization activities conducted during the RI/FS process.

23 The following bullets list the focused investigations envisioned in support of the RI/FS process.
24 As site characterization information is obtained through the RI/FS process, the need for focused
25 investigations may be expanded in response to newly identified information needs, and there
26 may be a need for additional technology-based treatability investipations.

27 - Locations of large burial boxes
28 . Cost of waste retrieval vs barrier construction
29 . Caisson characterization and remedial techniques
30 * Retrieval of spent fuel
31 * Direct-push technology through or near waste trenches
32 - Acid-soaked material trenches
33 * Vadose-zone characterization and monitoring
34 * Compaction methods
35 * In situ detection of transuranics
36 . Soil vacuum removal methods.

37 5.8.5 Information and Data Management

38 SGW-35016, Infrnmation and Data Management P/an/br the 200-SW-2 Operable Unit
39 (Information Management Plan), has been prepared to compile and manage information specific
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1 to the 200-SW-1 and 200-SW-2 OUs. Implementation of this plan will establish a project record
2 in support of the RI/FS and/or RCRA closure process for remediating the landfills in these two
3 OUs. Data management also is discussed in Appendix C of DOE/RL-98-28 (Implementation
4 Plan).

5 The Information Management Plan describes how the RL prime contractor will manage data and
6 other documentation for remedial projects under the 200-SW-1 and 200-SW-2 OUs. The scope
7 of these projects includes collection and interpretation of historical records, as well as collection
8 of data through sampling, surveying, and other techniques. The objective of the management of
9 this information is to provide a technical and defensible basis for the remedial actions chosen for

10 each landfill in these OUs, support implementation of those remedial actions, facilitate
11 availability of project history, and facilitate the flow of information into information systems per
12 Fluor Hanford requirements and procedures, which ultimately are driven by DOE orders, other
13 Federal and state requirements, and the Tri-Party Agreement.

14 Although work elements associated with the TSD-unit landfills and past-practice landfills are
15 collecting data and information necessary to support individual objectives, some of the elements
16 identified under the Information Management Plan are not readily available in current document
17 and data-management systems. The primary goal of the Information Management Plan is to
18 systematically consolidate 200-SW-I and 200-SW-2 OU project information needed for
19 historical documentation, waste profiling, closure verification, nuclear-safety verification,
20 endpoint verification, completion of removal actions, and support for future remedial decisions.
21 In addition, the Information Management Plan will ensure that the data and information are
22 readily available to all qualified Hanford Site personnel and regulators when needed, via widely
23 available data- and document-management vehicles.

24 Requirements for information management are driven by higher level documents (e.g., DOE
25 directives, Code ofFederal Regulations) as well as RL prime contractor requirements and
26 procedures. These procedures are discussed briefly in the Information Management Plan;
27 however, the focus of the plan is the implementation.

28 Information management, as a process for the 200-SW-I and 200-SW-2 OUs, still is under
29 development and will be an ongoing process until final remediation of the landfills has occurred.
30 Therefore, the following information-management activities may be subject to adjustment during
31 the initial stages of data collection at the 200-SW-I and 200-SW-2 OUs.

32 The overall purpose of the Information Management Plan is to collect and manage information
33 specifically for the 200-SW-I and 200-SW-2 OUs for the following purposes:

34 0 Provide a readily available and continuous project history

35 0 Establish a historical record of waste-management practices and waste disposed to
36 individual waste sites within the OUs

37 * Establish a record of waste-designation activities to support the appropriate disposal of
38 waste from remediation activities associated with the OUs

5-49



DOE/RL-2004-60 DRAFT B

1 * Manage documentation required to support historic-preservation requirements for
2 specific facilities at the OUs

3 . Ensure completion/control of closure-verification packages

4 * Provide links to nuclear-safety documentation and communicate effectively during work
5 planning, hazards analysis, and other safety functions

6 . Document end-point verification information

7 . Document the remedial- or removal-action completion

8 . Record end-state conditions at the conclusion of completed activities as the project
9 progresses, to support future activities and remedial decisions.

10 The plan does not apply to information collected from within the OUs that will require special
11 handling for security purposes. All information archived per the Information Management Plan
12 will be contained within the Hanford Site Integrated Data Management System.

13 5.9 PROPOSED PLAN AND PROPOSED RCRA-
14 PERMIT MODIFICATION

15 The decision-making process for the 200-SW-2 OU will be based on the use of a proposed plan,
16 ROD, with modification to the Hanford Facility RCRA Permit (WA7890008967), as appropriate.
17 The decision-making process for the 200-SW-I OU will be based on the use of a closure plan
18 that will result in a modification to the Hanford Facility RCRA Permit for the NRDWL and the
19 appropriate closure documentation for the 600 CL, in conjunction with WAC 173-304-407
20 requirements.

21 The proposed plan will include information on the draft permit modifications. The draft permit
22 modifications will include unit-specific conditions for the RCRA TSD units for incorporation
23 into the Hanford Facility RCRA Permit

24 During the RI/FS process, a number of options for development of decision documents to
25 support remediation as quickly as possible will be evaluated. Remedial decisions may proceed
26 on an OU-by-OU basis, but it also is likely that alternative site groupings will be considered for
27 waste sites in the Central Plateau. Several alternatives currently are under consideration, some of
28 which may be used for the landfills addressed in this RI/FS work plan.

29 Three alternatives to the OU-by-OU remediation approach have been identified to provide
30 flexibility in the decision-making process, facilitate early action, and remediate and close
31 specific areas or zones. Examples of these alternatives are presented below.
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I 5.9.1 High-Risk Waste Sites Identified for Early
2 Action

3 This alternative accelerates the start of remedial actions and closure of waste sites that present an
4 ongoing or expected future threat to groundwater. Some high-risk sites already have been
5 identified for early actions within the BC Controlled Area and near U Plant, PUREX, and the
6 Plutonium Finishing Plant. These sites will be included in a proposed plan and ROD that
7 promote early action. None of the landfills from the 200-SW-I and 200-SW-2 OUs have been
8 identified as high-risk sites, and it is not anticipated that any findings from this RI/FS process
9 will change their status in this regard. However, if high-risk items (i.e., containerized liquid

10 organics) are located during RI activities, removal/treatment/disposal of these waste forms may
II be performed as an early action.

12 5.9.2 Regional Site Closure

13 Waste-site remedial decision making may be adjusted under a regional closure strategy that
14 aligns wastes sites into groups defined by geographical zones. Under this strategy, waste sites in
15 a geographical area may be remediated as a group, even though they may be in different OUs.
16 A strategy to implement this regional closure strategy is documented in CP-22319-DEL, Planfir
17 Central Plateau Closure.

18 5.9.3 Waste-Site Grouping by Characteristics or
19 Hazards

20 A third example of remedial decision-making strategies is based on a specific characteristic or
21 hazard that mandates additional requirements, such as supplemental ARARs, or more robust
22 remedial alternatives. Grouping waste sites with other similarly contaminated soil sites in other
23 OUs could streamline the decision-making process and tailor the requirements and alternatives to
24 these specific hazards.

25 Following the completion of the FS/closure plan, a proposed plan will be prepared that identifies
26 the preferred remedial alternative for the OUs (which will include RCRA closure and
27 corrective-action requirements). In addition to identifying the preferred alternative, the proposed
28 plan also will serve the following purposes:

29 * Provide a summary of the completed RI/FS

30 * Provide criteria by which analogous waste sites within the OUs not previously
31 characterized will be evaluated after the ROD is issued, to confirm that the
32 contaminant-distribution model for the site is consistent with the preferred alternative.
33 Contingencies also will be developed to move a waste site to a more appropriate waste
34 group

35 I ldentify performance standards and ARARs applicable to the OUs.
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I The proposed plan also will include a draft permit modification for incorporation of
2 closure/postclosure plans into the Hanford Facility RCRA Permit (WA7890008967). After the
3 public review process is complete, Ecology (as the lead regulatory agency), in concert with the
4 DOE and EPA, will make a final decision on the remedial action to be taken, which is
5 documented in a ROD. The ROD will be covered by the Hanford Facility RCRA Permit in
6 accordance with Condition II.Y.2.a to satisfy RCRA corrective action requirements. If
7 alternative decision-making strategies are employed, lead regulatory agency realignments may
8 be considered in consultations between the DOE, EPA, and Ecology.

9 5.9.4 RCRA TSD-U nit Closure Performance
10 Standards and Closure Strategy

II Because the RCRA TSDs cannot be clean closed in accordance with WAC 173-303-610(2)(b),
12 the TSDs will be closed as a landfill in accordance with WAC 173-303-665(6). This closure
13 strategy is consistent with the requirements specified in WAC 173-303-665(6); the land-disposal
14 unit closure requirements of the Tri-Party Agreement, Section 6.3.2: and the landfill closure
15 requirements of Condition 11.K.4 of the Hanford Facility RCRA Permit. The RCRA permit
16 modification will specify the closure requirements for the TSD as well as a compliance schedule
17 specifying the submittal of a postclosure plan and groundwater-monitoring plan at a later date.

18 Postclosure requirements will ensure that the engineered barrier is maintained (that is, repaired),
19 that it is monitored to ensure that it is performing as expected, and that water run-on/runoff is
20 managed. Postclosure activities will be coordinated with the operations and maintenance
21 organization for the 200-SW-2 OU.

22 A draft closure-permit modification will be prepared in accordance with Sections 5.5 and 6.3 of
23 the Tri-Party Agreement. After the public review and comment period, a revised draft closure
24 permit will be incorporated into the Hanford Facility RCRA Permit.

25 Table 5-6 illustrates the RCRA TSD closure requirements and indicates from which documents
26 the supporting materials will be collected. This table will be used as a crosswalk to orchestrate
27 required components for a RCRA "landfill" closure plan, in coordination with a CERCLA
28 remedial decision.
29

Table 5-6. Crosswalk Between RCRA Treatment. Storage, and Disposal Closure Plan
Requirements and Supporting Documentation. (2 Pages)

RCRA TSD cosure Information Contained Location in Supporting Documents

1.0 Introduction Permitting hislory DOE/RL-88-20. Chapter 2.0

Closure strategy DOE/RL-2004-60. Section 5.1

Part A Permit Application DOE/RL-88-21, Section 4.2.3.1

2.0 Facilily Description Location maps and DOE/RL-88-2 L. Section 4.2.3.1
and Location discUssion DOE/RL-2004-60. Section 2.2.6

Operational history DOE/RL-88-20

DOE/RL-2004-60. Section 2.2.6
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Table 5-6. Crosswalk Between RCRA Treatment, Storage, and Disposal Closure Plan
Requirements and Supporting Documentation. (2 Pages)

RCRA TSD Closure
Plan Section Information Contained Location in Supporting Documents

3.0 Process Information Piocess history for waste DOE/RL-88-20. Chapter 4.0
streams discharged to the DOE/RL-2004-60. Section 2.2.1
TSD

4.0 Waste Characteristics Waste types and DOE/RL-88-20
characteristics discharged FS (TBD),
to the TSD

5.0 GroLndwater Groundwater impacts and Groundwater monitoring requirements will be
Monitoring monitoring activities contained in the groundwater monitoring plan,

DOE/RL-88-20, Chapter 5.0: and

FS (TBD)

6.0 Closure Performance Closure strategy and DOE/RL-2004-60, Section 5.4.4
Standards performance standards FS (TBD)

7.0 Closure Activities Sampling and analysis: DOE/RL-2004-60. Chapter 5.0
closure alternatives and DOE/RL-2004-60, Appendix A (SAP)
closure requirements
includes schedule and Closure alternatives and requirements evaluated
certification of closure through FS (TBD) (Chapters 5.0 through 7.0)

Closure schedule will be included in the remedial
design report/remedial action work plan and closure
certification through the actual remediation and
closeout verification process,

8.0 Postclosure Plan Groundwater monitoring. Will be incorporated through the 200-S W-2
cover design. surveillance Operable Unit Operations and Maintenance Plan, as
and maintenance, necessary.
inspection plan, ifneeded Groundwater monitoring requirements will bewhen clean closure is not contained in the groundwater monitoring plan,achieved DOE/RL-88-20, Chapter 5.0.

DOE..R L-88-20. Han/ord Facili/i Dangerms IWasle Perni l
DOE/RL-88-2 I. Hanlord Facilin Dangerous Waste Parl A.
DOE.' RL-2004-60. 200-SIF-I Nonadioacive Landfills and

Application. Low-Level Burial Gromds.
Permnit Appliuation.
Dxmps Grnoup Oper~le Uini andl '00-SW- U uRadiolie

LandfilLs and D;um~ps Grozp Operable Uin/i Remedial nivn'gation/easb//ilt Sudyni Wfork Plan. Draft B
FS (TBD) = feasibiliy study for the 200-SW-S Operable Unit.
RC RA = Resource (onseroaidon and Recoier Act l/ 1976,
SAP = sampling and analysis plan.
TSD - treatment, storage. and/or disposal (unit).

1 5.9.4.1 Closure of Unused Portions of RCRA Landfills

2 Portions of three of the RCRA TSD-unit landfills (i.e., the 218-W-4C. 218-E-10. and
3 218-E-12B Landfills) were intended to be used for future disposal of waste: however,
4 preliminary evaluation indicates that no waste disposals are known to have taken place in these
5 areas. Because these portions are part of a RCRA TSD unit. procedural closure pursuant to the
6 Tri-Party Agreement Action Plan, Section 6.3.3, "Procedural Closure," will be evaluated in lieu
7 of developing a closure plan under WAC 173-303-610(3), "Closure Plan; Amendment of Plan."
S The procedural closure pathway, as described in the Tri-Party Agreement Action Plan, is
9 intended for sites (such as these) that originally were classified as being TSD units but never
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I actually were used to treat, store, or dispose of hazardous waste including mixed waste. Work
2 plan activities will gather records and perform field activities to support the conclusion required
3 for certification pursuant to the Tri-Party Agreement Action Plan, Section 6.3.3. These activities
4 are described further in Appendix A.

5 5.10 POST-RECORD OF DECISION ACTIVITIES

6 After the ROD and modification to the Hanford Facility RCRA Permit have been issued, the
7 implementation of the selected remedial actions will be documented in a remedial
8 design/remedial action work plan. The remedial design/remedial action work plan will be
9 prepared to detail the scope of the remedial action (which will identify RCRA closure and

10 corrective-action requirements that address TSD remedial work that is overlapped by the
I I CERCLA decision). Additional post-ROD treatability investigations may be performed in
12 support of the remedial design and remedial action. As part of this activity, DQOs will be
13 established and SAPs will be prepared to direct confirmatory and verification sampling and
14 analysis efforts. Before remediation begins, confirmation sampling will be performed to ensure
15 that sufficient characterization data are available to confirm that the selected remedy is
16 appropriate for all waste sites within the OUs, to collect data necessary for the remedial design,
17 and to support final cumulative risk assessments for the 200 Areas National Priorities List site.
18 Verification sampling will be performed after the remedial action is complete to determine if
19 ROD requirements have been met and if the remedy was protective of human health and the
20 environment. Additional guidance for confirmatory and verification sampling is provided in
21 Section 6.2 of the Implementation Plan (DOE/RL-98-28).

22 The remedial design/remedial action work plan will include an integrated schedule of
23 remediation activities for the OUs, including a coordinated schedule for RCRA TSD-unit
24 closure, and will satisfy the technical requirements of a past-practice corrective-measures-
25 implementation work plan and corrective-measures design report. The available options for
26 remedy implementation throughout the 200 Areas will be explored during the course of the
27 RI/FS process and may be reflected in the remedial design/remedial action work plan. Following
28 the completion of the remediation, closeout activities will be performed as specified in the ROD.
29 remedial design/remedial action work plan, and the Hanford Facility RCRA Permit. The RCRA
30 closure activities and schedules will be defined in the closure plan and will be coordinated with
31 those activities and schedules in the remedial design/remedial action work plan. Enforceable
32 sections of the closure plan will be stated in the modification to the Hanford Facility RCRA
33 Permit (WA7890008967). Certification of closure in accordance with WAC 173-303-610(6),
34 "Certification of Closure," will be performed after completion of cleanup actions. The site will
35 be restored as appropriate for future land use. If clean closure is not attained at a TSD-unit,
36 postclosure care requirements will be met. These requirements will include final-status
37 groundwater monitoring, maintenance and monitoring of institutional controls and/or surface
38 barriers, and certification of postclosure at the completion of the postclosure period.

39

5-54



DOE/RL-2004-60 DRAFT B

6.0 PROJECT SCHEDULE

2 Figure 6-I illustrates the overall schedule for the implementation of the RI/FS work plan, SAP,
3 and FS for the 200-SW-2 OU, and the closure schedule for the NRDWL and 600 CL in the
4 200-SW-I OU. Figure 6-2 illustrates the required steps for closure of the NRDWL and 600 CL
5 in more detail. The information presented in Figure 6-1 is based on the critical assumption that
6 DQO processes, SAPs, and RI/FS work plan revisions can be developed and approved within the
7 specified timeframes. The review and comment periods for primary documents assume standard
8 durations as specified in Section 9.0 of the Tri-Party Agreement Action Plan. Extended review
9 and comment periods may warrant schedule change(s). The project schedule will be refined

10 during each revision to the phased RI/FS work plan.

II The comprehensive strategy for the 200 Areas radioactive landfills includes elements that will
12 contribute to the RI and the remediation of the 200-SW-2 OU landfills, but that are not currently
13 within the scope of the CERCLA RI/FS activities or coordinated RCRA closure activities,
14 included in this RI/FS work plan. The following additional activities are related to
15 characterization or remediation of solid-waste landfills.

16 . As noted in Section 1.3, the 218-E-12B, 218-W-3A, 218-W-4B, and 218-W-4C Landfills
17 contain retrievably stored suspect TRU waste. The suspect TRU waste includes both
18 contact-handled suspect TRU waste and remote-handled suspect TRU waste. The vast
19 majority (94 percent of TRU containers) of contact-handled suspect TRU waste is stored
20 in metal drums, with the remainder stored in a variety of container types. The
21 remote-handled suspect TRU waste (about 4 percent of all TRU waste containers at the
22 Hanford Site) is stored in a variety of containers such as casks, metal drums, boxes, and
23 metal cans inside caissons. Activities associated with this scope of work that will
24 contribute to the RI of these landfills include the following:

25 - Contact-handled suspect TRU waste is being retrieved from four landfills in the
26 LLBG TSD unit in accordance with Tri-Party Agreement Interim Milestone
27 M-091-40, Requirement I.

28 - As retrieval of contact-handled suspect TRU waste proceeds, trench substrates will be
29 sampled and analyzed in accordance with Tri-Party Agreement Interim Milestone
30 M-091-40, Requirement 2. The purpose of the sampling is to evaluate whether
31 contaminants have been released to the environment and, if so, the nature and extent
32 of the contamination. A separate DQO summary report and SAP have been
33 developed and are described in Section 3.3 for substrate sampling at each of the four
34 landfills. Interface will be established between the 200-SW-2 OU Project and the
35 M-091 Program to explore opportunistic sampling events during preparation of the
36 DQO and SAP to provide information supportive of the 200-SW-2 OU RI/FS
37 process.

38 - Remote-handled suspect TRU waste will be retrieved from four landfills in
39 accordance with Tri-Party Agreement Interim Milestone M-091-41, Requirement 1.
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Figure 6-1- Project Schedule for the 200-SW-2 Operable Unit RI/FS and 200-SW-I Operable Unit Closure Process.

ID Task Nam Start FAMis
Qi 0 03 0 02 0 04 of 02 1 03 01 02 03 04 0, 02 w3 04 of 02 03 1 0 2 or I I

1 Project Management FY08 10/1/2007 9/29/2008

2 Project Management FY09 10/112008 9/30/2009

3 Project Managernent FY10 10/1/2009 9(30/2010

4 Projec Management FY11 10/1/2010 9(30/2011

5 Data ManagementModeling FY08 10/1/2007 9/292008

6 Data Management/Modeling FY09 10/1/2008 9130/2009

7 Data ManagemenI/Modein FY10 10/1/2009 9/30/2010

8 Data Managemen/IModeing FY11 10/12010 9/30(2011

9 DQO Phase i-B (Collaborative) 10/1/2007 12/31/2007

10 000 Phase 11 1/1/2009 6(30/2009

11 DO Phase i 4/1/2010 930/2010

12 R/PS Work P/an/(SAP Revision 0 10(12007 6/30/2008

13 RI/FS Work Plan/SAP Revision 1 4(1/2009 12131/2009

14 RI/FS Work Plan/SAP Revision 2 7/1/2010 3/30/2011

15 Phase i-B Nonintrusive Characterizatit 1/1/2008 12/31/2008

16 Phase/ 1Noninthsive Characterization 10/1(2003 330/2010

17 Phase I/I Nonintrusve Charactenzation 1/3/2011 3/30/2011

IS Phase I-B Intrusive Characterization 4/1(2008 3/30/2009

19 Phase it Intrusive Charactenzation 10/1(2009 6/30/2010

20 Phase IIintrusive Characlteniation 1/132011 6/30/2011

21 Treatablity investigations FY08 1/1/2008 900/2008

22 Treatability Investigations FY09 1011/2008 9130(2009

23 Treatability Inves/igalions FY10 10/1/2009 9/30/2010

24 NRDWL and 600 CL Closure 10/1/2007 9/30(2010

25 RI/FS Report 1/1/2008 9/30/2011

26 Proposed Plan 1/3/2011 12/30/2011
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Figure 6-2. Schedule for Closure Activities at the 200-SW-I Operable Unit,

I Ts ", So l 0407 0108 Wo 0I r 020 031 W o I to 0210 OSl
IC Task Namno Stan Finish

Oc op DI di I e ' - e "
t~ hoo Do Mp 1-1 10 1o 1 o In Fev Ia, *i Ia Ie I54~Sp 00 tu Ia ofeb Ie ke toI aI S S Sp

1 Prepare TPA Grange Request 1011/2007 11/30/2007

2 Prear losureol cloure p/ans 11/112007 4/30/2008(including groundwater monosg planS/" 1V 20743020

3 NOD Cycle 511/2008 313012010

4 Preoare permit mcd/ficaton NRDWyL 4/12010 613012010

5 Support pub/ic involvement for permit mod (NRDWL) 7/1/2010 8/30/2010

6 Prepare revised Par, A (NRMWL 1213/2007 1/3012008

7 Prepare Enironmenral Assessment"" 12/312007 5/30/2008

8 Prepare SEPA Checklists 12/312007 1228/2007

L* ness o0 herw ise spec fied, the task is for documeintsactions needed for bol I the Nonradioactive Dngerous Waste Landfill and lie 600 Area Central Landfill
**Thc cost and schedule Ici CLdc document preparation, subnmital to [he U S. Department of Lnergy. Richland Operations Office. cormren incorporation, and subrmittal to the Washington State

DEcpartment of ecology (Ecology. Schedule for resolti nis of notices of deficiency and approval of ilne closure plan horn Lecology will follow Figure 9-2 oF the Fri-Party Agreement Action Plan
(Ecology et a., I 989b) While the 000 Are ( Central Landfill closure plan normnally would not follow Figurto 9-2 bt rather i gore 9- I of the ri-[arty Ngreement Action Plan as a prim ar
doCumei .ftowing the same notice of deficieniv schedule for botl documenIs wOUld allow for better itteriion and coordination of closui activities between the two landfills.

* rtomental atssessmnet ts needed if the action is over S5 rmilion and longer than S years If the action is below these conditions. t a categorical exclusion may be appropriate.
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